ARCHIVES OF OPHTHALMOLOGY. 


THE FIELD OF VISION IN TABETIC ATROPHY OF 
THE OPTIC DISK.: 


By Proressor E. Fucus, VIENNA. 
(With nine figures in the text.) 


HERE are cases of tabetic atrophy in which the field 
TT of vision presents a central scotoma. Uhthoff estimates 
the frequency of these cases as about two per cent. of all cases 
of tabetic atrophy. According to my own experience they 
are more common, as I could pick out not less than thirty 
from the histories of my private patients alone. My purpose 
in bringing these cases before you is to inquire into the nature 
of this particular sort of disturbance of the visual field. The 
common opinion is, that in these cases the central scotoma 
is not a sequela of the tabes, but is to be considered as a com- 
plication, with a simultaneous syphilitic retrobulbar neuritis. 
I shall try to explain why I do not agree with this hypothesis. 

The central scotoma in tabetic atrophy is nearly always 
bilateral. So it was in all my cases, and but a very few one- 
sided cases are on record. In the very beginning the scotoma 
is small, round, and actually central; at the same time the 
blind spot of Mariotte is found to be enlarged. Later on 
the scotoma extends its limits mainly to the temporal side, 
so as to join finally the blind spot and assume the shape of a 
horizontal ellipse. At first it is only the perception of colors, 
especially of red and green, which is abolished within the 
area of the scotoma. But if we examine carefully with small 


*Read at the meeting of the American Ophthalmological Society, 
New London, July 11, 1911. 
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test objects and at the distance of one metre (3 feet) or more 
(Bjerrum’s method), we do not fail to detect spots of absolute 
blindness within the color-blind area. The blind spot of 
Mariotte is of course one of these, but besides there may be a 
small blind spot just in the centre, or round it as a minute 
ring scotoma, which is rarely complete, but more often repre- 
sented only by a blind arc concentric to the fixation point. 
Later on the scotoma not only becomes larger and larger, but 
also more and more absolute, all perception of light being 
abolished within its limits. 


In the case represented by the diagram the central scotoma 
taken with the perimeter seemed to be an ordinary disk-shaped 
one. When the field was examined after Bjerrum’s method, 
which was done for me by Dr. Gjessing, it became manifest that 
in both eyes the blind spot was increased in size and was 
continued afterwards into an absolute scotoma, forming one 
quadrant of aring scotoma. Another smaller absolute scotoma 
existed adjacent to the fixation point, also representing only 
one half of a ring scotoma. Now it is remarkable, that 
these two incomplete ring scotomas were confined to the 
temporal half of the field, according to bitemporal hemiopia, 
a faint indication of which was also visible in the delimitation 
of the great relative scotoma in the right eye. Thence, 
although in this case the periphery of the field exhibited but 
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a simple concentric constriction, the central scotoma fore- 
shadows bitemporal hemiopia, which, as I shall point out 
later, may also occur in consequence of tabes. 

Together with the formation of the scotoma the periphery 
of the field becomes contracted. I have found a very slight 
concentric contraction, even in the earliest cases, in which 
the acuity of vision was still fairly good. The contraction 
is greater for the color field than for the field for white test- 
objects, and, at a period where the limits of the latter are 
still tolerably wide, color perception may be entirely lost. 


Farther on, the contraction, as a rule, becomes irregular. The 
boundary of the field shows a slight indentation on one side, 
and narrows down here more and more, until it joins the 
central scotoma, usually pretty large in this advanced stage. 
Then the field has become eccentric and total blindness is 
spreading. If one eye is more advanced than the other, 
the first one, as a rule, presents a narrow and irregular field, 
while the field of the better eye is not only larger, but also 
more regular. 

The acuity of vision in the different stages depends chiefly 
on the condition of the central scotoma. If this is dense, the 
vision will be bad, even with a good periphery of the field, 
and vice versa. In most cases of course central scotoma 
and periphery of the field are more or less in harmony. 
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Central scotoma is most common in toxic amblyopia, 
mainly from poisoning by tobacco and alcohol. The contra- 
distinction from the tabetic cases is evident. In the toxic 
cases the periphery of the field always remains normal, and 
also the color perception outside of the scotoma. The 
early loss of color perception within the whole field and its 
progressive contraction in general is indicative of the malig- 
nant character of the tabetic cases. The same results from 
the ophthalmoscopic changes. In toxic amblyopia the optic 
disk looks normal in the beginning and only later on becomes 
pale in the temporal half. In the tabetic cases, on the con- 
trary, the disks are pale from the very onset, and farther on the 
pallor spreads from the temporal to the nasal half. 
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It is more difficult to distinguish the tabetic cases of central 
scotoma from those due to syphilitic retrobulbar neuritis, 
so much more as in the latter cases abolition of reflexes or 
Argyll-Robertson pupil may also be present in consequence 
of cerebral syphilis. I know of only two distinctive features 
which speak in favor of syphilitic neuritis. First of all, the 
good influence of appropriate treatment, which succeeds in 
stopping the decay of sight; in the second place, the pallor of 
the disk is likely to develop only at a later stage. Two such 
cases have been recorded by Wilbrand and by Eisenlohr. 
I have never myself seen a case which I could have attributed 
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to syphilis alone; in all my cases there were the strongest 
evidences of tabes, and all these cases went blind in spite 
of treatment. I do not think of denying, that cases of 
syphilitic retrobulbar neuritis do exist, but I affirm that in 
the great majority the central scotoma does not form an 
accidental complication, but an integral part of the tabetic 
processes. As regards the seat of the lesion, you know that 
there exist two hypotheses as to the primary localization of 
the tabetic atrophy in general. Some locate it in the ganglion 
layer of the retina, others in the optic nerve. The early 
enlargement of the blind spot and the tendency of the scotoma 
to proceed towards the blind spot and to join it plead in 
favor of the papillo-macular bundle of optic fibres. It is 
much more difficult to determine the nature of the lesion. The 
question, whether tabetic changes are purely degenerative 
from the beginning, or if there intervenes some slight chronic 
form of inflammation, is still open. As to the cases of tabetic 
atrophy with scotoma, the ophthalmoscopic appearance is 
sometimes the same as in ordinary tabetic cases, and some- 
times it is somewhat different. The nerve is pale, but instead 
of the cold blue tinge of simple atrophy it exhibits a yellowish 
color; the gray dots of the lamina are not exposed to view; 
the limits of the disk may not be perfectly sharp, and the 
retinal arteries are slightly contracted. Hence in these cases 
the disk may be said to present a somewhat post-neuritic 
appearance. In a similar case Boedecker found at the post-mor- 
temexamination a slight interstitial inflammation involving the 
papillo-macular bundle. Soin some cases the lesion of this bun- 
dle may be a pure degeneration, in others a slight inflammation. 

Another exceptional type of alteration of the visual field 
in tabes is bitemporal hemiopia. These cases are very un- 
common and I have not met with more than six in my private 
practice. Bitemporal hemiopia is indicative of a lesion of 
the decussating fibres situated at the inferior side of the 
chiasma. It occurs in the case of a tumor pressing upon the 
inferior surface of the chiasma, as in tumors developing from 
the pituitary gland. It may also result from a local inflam- 
mation, mostly syphilitic, of the developing membranes of 
the brain at the same place. Such an inflammation has also 
been supposed to cause the bitemporal hemiopia in tabes. 
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Without doubt this may be so in exceptional cases. I have 
observed myself a man, presenting every evidence of tabes, 
who rapidly developed a bitemporal hemiopia. When I saw 
him first, the sight of the right eye was nearly lost. The left 
eye had retained good central vision, but the field of vision 
contracted rapidly, so that very soon only the nasal half of 
the field was left with nearly normal limits for white and col- 
ors. The optic disks then presented a normal appearance. 
An energetic treatment stopped the malady at once, and al- 
though the optic disk became pale in the end, the patient 


retained his good acuity of vision and was able to continue 
his work as an official. I do not hesitate to consider this case 
as a complication of tabes with syphilitic inflammation at 
the site of the chiasma. Contrary to this, the other six cases 
proved their malignant character in different ways. The 
preserved nasal half of the fields presented a noteworthy con- 
traction of its limits, especially for colored test-objects. The 
color perception decayed rapidly and the contraction of the 
field progressed, sometimes symmetrically, so that only one 
sector, usually the upper nasal one, remained on each side, 
until at length the blindness became complete. The optic 
disks were pale from the very onset. All this leads me to 
believe that we have to do here with the same kind of gray 
degeneration which is characteristic for tabetic atrophy in 
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general. Asarule, the spots of gray degeneration are located 
in the optic nerves. Were it so also in the cases of bitemporal 
hemiopia, the hemiopic form of the fields would be merely 
accidental. This of course is not beyond possibility, but it 
is not probable with reference to the great regularity of the 
contraction of the fields in so many as six cases. Besides, if 
bitemporal hemiopia is supposed to be the consequence of 
mere chance, why is a binasal hemiopia never produced in the 


same way? I at least have never seen one, nor is one on 
record. So we must needs locate the lesion at the same place 
where it is situated in ordinary cases of bitemporal hemiopia 
from tumor, to wit, in the inferior part of the chiasma occupied 
by the decussating fibres. We must assume, that the tabetic 
degeneration, as a rule seated in the optic nerves, may excep- 
tionally locate itself farther back in the chiasma. So, accord- 
ing to my belief, bitemporal hemiopia is in most cases of tabes 
to be considered not as an accidental complication due to 
syphilitic inflammation, but as a genuine tabetic affection. 
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ON A NEW MODEL OF MY LARGE EYE MAGNET, 
AND THE EMPLOYMENT METHOD OF 
THESE INSTRUMENTS. 


By Proressor O. HAAB, Ziricu. 


Translated by Dr. ARNOLD Knapp from Arch. f. Augenheilk’de, Vol. 
LXVIII., No. 1, 1910. 


(With one illustration on Text-Plate IX.). 


HEN I introduced the giant magnet in Ophthalmol- 

ogy, eighteen years ago, the method seemed to me 
so simple that I have later contributed only a few short ar- 
ticles treating of its important features, and emphasizing its 
advantages. In my third article I drew attention to the fact 
that when an iron particle was situated anywhere in the pos- 
terior part of the vitreous humor, or at the fundus of the eye, 
it was a simple matter to draw it forward, around the lens, 
and that it then promptly appeared behind the iris, often 
pushing this structure before it. This path was easily de- 
monstrable on animal eyes, especially those of pigs. These 
experimental studies also showed that the danger of wounding 
the lens was slight. I have repeatedly been impressed by the 
important fact that these lenticular injuries were uncommon, 
and were to be dreaded only in the case of large particles and 
in too rapid attraction. I also then stated that the lens was 
frequently injured during the entrance of these particles into 
the eye. 

In the first 165 operations in my clinic, this occurred eighty 
times, or nearly in one-half of the cases. So that, in these 
cases, the lens need not be regarded. 

I have always recommended that the large magnet have a 
horizontal position, and that the current be closed with the 
foot. This enables the operator to have both hands free to 
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manipulate the patient’s head, and that the magnet need 
then not be removed from the eye whenever this seems neces- 
sary, but that simply its power can be cut off. Owing to the 
heavy weight of the magnet, when suspended, it cannot be 
rapidly enough drawn away from the eye, so as to prevent 
the particle being drawn in every direction, especially where 
it is not desirable. 

In 1895, and on every possible occasion after that, I have 
insisted that the attraction of the particle, whenever possible, 
should take place through the anterior chamber, and that the 
extraction should be completed without an iridectomy. The 
results of 165 operations at my clinic have shown that, by 
this method, the results are relatively excellent. I also was 
of the opinion that the use of the sideroscope and of the Roent- 
gen rays are generally superfluous in my method, and that 
thus valuable time is not lost. For it is most important that 
the foreign body be removed as promptly as possible. This 
will especially appeal to those who have made a bacteriological 
study of this form of eye injury. 

My first article was followed by others, which described 
the giant magnet, and wherein was stated that this magnet 
must be as strong as possible. Whoever possesses the strong- 
est magnet, will obtain the best results. This fact has been 
repeatedly confirmed. Schloesser has had his first small 
magnet rebuilt. I stated in 1895 that his magnet was 
probably too weak. Even Hirschberg has had a magnet 
constructed which resembles mine, and is said to be even 
stronger. 

Notwithstanding these repeated articles, the magnet 
operation is in many places not practised according to the 
fundamental methods which about three hundred operations 
in my clinic have demonstrated to be the correct ones. The 
fundamental principle of my method, namely, the complete 
employment of distant-action of a powerful magnet, has not 
been sufficiently regarded. The first who employed the 
distant-action of a magnet, were Knies, Hill Griffith, and 
McHardy. They, however, employed this action in a very 
restricted sense, and did not progress far along this path. 

I not only have had constructed a stationary giant magnet, 
according to the latest technical developments, but I have 
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above all things shown that with such a giant magnet par- 
ticles of iron can be easily drawn from the depth of the eye 
around the lens, and thus extracted. This is something which 
before nobody had known. My magnet was constructed by 
Kleiner, Professor of Physics in Zirich, whose help I have 
always gratefully acknowledged. How hard it has been for 
many colleagues to fit themselves into the new way of think- 
ing, which the new magnet operation offers, and to relinquish 
the old method with a small magnet, is shown by the articles 
which extol the advantages of the small magnet. These 
articles, however, do not induce me to again seize the pen. 
The large magnet has received so universal acceptance, and is 
probably used correctly in so many places, that additional 
recommendations on my part are superfluous. 

It is, however, another feature which I want particularly 
to discuss. I cannot agree with the statement that with the 
large magnet a particle of iron should be removed laterally 
through a scleral incision in a manner similar to the method 
formerly used with a small magnet. It seems to me that this 
form of operation is still too frequently employed, especially 
in America. I consider it an entirely incorrect and a very 
dangerous method of operating. I feel particularly strongly 
on this point because de Schweinitz, who is well known 
not only in the United States but in Europe, in the American 
edition of my book on Operations, in the appendix, has added 
the fatal sentence—that the foreign body can be removed 
through a scleral incision as well as through the anterior 
chamber, as I recommend. This is not only an addition, but 
a change of my method of operation—one which is sure to 
create trouble—and I thus feel forced to speak on this point. 
A curious illustration is the following incident which occurred 
last summer, when an American colleague, who was visiting 
me, asked me whether I also observed detachment of the 
retina frequently after the magnet operation. When I denied 
this, he remarked that in the eye hospital in B. this very 
frequently occurred. I replied that they probably still 
practised the extraction through the sclera, and to this he 
assented. I am fully convinced that with the scleral extrac- 
tion better results can be obtained than are obtained in B., 
for there are a great many of successfully operated-on cases, 
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with scleral incisions, reported. But these are generally not 
permanent results. 

The case of Distler shows that a traumatism to the vitreous, 
which apparently healed aseptically, can, seven years later, 
produce a retinal detachment. I have, myself, observed in a 
second case, in which the particle was removed laterally, 
through a scleral incision with the large magnet, a detachment 
of the retina occur promptly. 

That in the United States of America my method of the 
extraction of particles from the interior of the eye should have 
only been accepted correctly in part, is particularly unpleas- 
ant to me, because in 1902, at the invitation of the Ophthal- 
mic Section of the American Medical Association, I read a 
paper at the meeting in Saratoga, on the removal of foreign 
bodies from the eye, especially with the giant magnet, and had 
hoped that my exactly-defined rules for operation would be 
generally followed. Why have I always insisted upon the 
distant-action of the giant magnet? Because I have always 
been convinced that in every operation on the eye the vitreous 
body should be left as much alone by the operator, and not 
incised, as it is possible. This can be avoided by my method. 
I, therefore, consider it an error if we draw out of the vitreous. 
body a particle of iron by means of a laterally-placed incision 
through the sclera, even if the giant magnet is used. I have 
always insisted upon it that, by aid of the distant-action of 
the giant magnet in the most conservative manner, in most 
cases, an iron particle can be attracted from the depths of 
the eye without incurring an additional severe injury .to the 
eye. An incision through the equatorial part of the sclera 
into the vitreous body is, in my opinion, always an injury 
to the eye, which may have serious results. First of all, 
we are not always able to make an incision of this character 
aseptic, and to preserve this asepticity during healing. The 
experiments and investigations which have been carried on in 
my clinic have long ago converted me away from those 
optimists of antisepsis and asepsis, who believe that they can 
render an operation on the deeper structures of the eye free 
from infection. Furthermore, a wound which apparently has 
healed macroscopically, and possibly even microscopically, 
in fact any aseptic wound which extends into the vitreous 
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body, is always liable, sooner or later, to be followed by a 
detachment of the retina. The percentage of this unfortunate 
outcome, of course, is unknown, because we have not at pres- 
ent statistics of a large series of permanent results of this 
kind of operations. Sufficient cases have been, however, 
reported that a good permanent result can be obtained, 
though those cases are rarely reported, where, notwithstand- 
ing the good condition of the operated-on eye had existed for 
a sufficiently long time, retinal detachment subsequently 
ensued. 

I endeavored to have some light thrown upon this question 
by an examination of the cases of injury of the vitreous body 
which I had Doctor Hemmi publish in 1897, in his article, 
“Clinical Observations on the Consequences of Vitreous 
Injuries of the Eye,” Inaugural Dissertation, Zurich, 1897. 
Two hundred and one cases of injury to the vitreous body 
were reported upon. These occurred in twenty years. Of 
course, the cases which particularly interest us at this point 
were not frequently observed, namely, those in which injuries 
of the vitreous body occurred in the equatorial region of the 
eye. From the figures of Hemmi, injuries of the vitreous 
after cataract extraction (prolapse of vitreous) seemed to have 
relatively little dangerous significance. They led to a detach- 
ment of the retina in the proportion of one out of twenty- 
four cases. The injury of the vitreous which is situated 
farther posteriorly is, to my mind, much more serious. 


The following is a case in point: E. A., twenty-three years 
of age, detachment of the retina four and a half years after 
the extraction of a piece of copper from the vitreous body. 
“On Sept. 13, 1886, the patient was struck in the eye bya 
cartridge. In the upper and outer quadrant, behind the 
corneal margin, in the sclera, there is a radially situated, 
sharply incised wound, 4mm long. With the ophthalmo- 
scope, in the lower and inner part of the vitreous, there is to 
be seen a floating vitreous opacity, of yellowish color, which 
is easily movable, and which evidently contains the foreign 
body. On the 18th of September, under chloroform narcosis, 
an incision was made, a little to the outer side and inward of 
the vertical meridian, about 6mm long, which passes from 
the equator of the eyeball, forward. The anterior extremity 
is situated within a few millimetres of the corneal margin. 
Some clouded fluid escapes from the incision. The wound 
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edges are held apart with retractors, and toothed forceps is 
introduced to grasp the foreign body. On the fourth intro- 
duction, the forceps succeeds in grasping a metallic splinter 
and extracting it. Very slight loss of vitreous. The con- 
junctival wound is sutured. On the 234, irritation less ; the 
atient is able to count fingers in one metre. On the 24th 
of October, the vitreous clear. In the lower part there is a 
bluish, firm mass, where the foreign body was formerly situ- 
ate. On Oct. 16th, with correction,V = 144. Inthe macular 
region there is a group of very small white points. The pa- 
tient is discharged from the clinic. On Nov. 17th, vision has 
improved to 3, the vitreous exudate has contracted, the 
spots in the macular region are less marked. On Dec. 7th,a 
thin band is seen to pass from the optic nerve forwards and 
downwards, like a hyaloid artery. The macula lutea is now 
normal; vision is almost normal. The recovery, in this case, 
can be regarded as one almost ideal, and presumably an asep- 
tic healing. In the fall of 1890, I happened to run across the 
patient, and he informed me that his vision had recently 
failed in the injured eye. During the last few months the 
vision, apparently, had diminished. On examination, it 
proved to be §. The fundus showed yellowish dots in the 
macula, and a retinal detachment below. In the lower and 
outer part of the lens there were a number of opacities. The 
detachment occupied the entire lower and inner half of the 
fundus. There was no hole in the retina, and no bands. 


This operation can be well regarded as a properly performed 
operation with the small magnet, which was introduced 
through an incision through the sclera. The loss of vitreous 
at the time of the operation was minimal, yet, four and a 
half years later, a detachment of the retina occurred. 


The following case is also of interest: G. H., 28 years old, 
presented himself on Nov. 26, 1896, on account of a small 
superficial foreign body inthe right cornea. He stated that 
in 1885, eleven years ago, he had suffered an injury in that 
eye, with an iron particle, which was immediately removed 
by the magnet. I have been informed at the clinic, where he 
was then treated, that there was a scleral wound in the neigh- 
borhood of the insertion of the internal rectus muscle and a 
traumatic cataract. After the eye became free from irrita- 
tion the cataract was needled. On Feb. 12th, the patient 
was discharged, with $$ vision. In the following May, his 
vision was normal. We found on the right eye a secondary 
cataract, down and out, a moderately-large detachment of 
the retina, with peripheric pigmentary changes in the eye 
ground. On Nov. 29th, the eye was free from irritation, the 
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projection was uncertain, his vision with the correcting glass 
was #4. In this case the operative wound healed aseptically, 
and, notwithstanding, a retinal detachment occurred after 
a length of time. 


Hemmi states that the number of retinal detachments is 
8.45% of all changes after injuries to the vitreous body. 
In other words, it occurs in 13.6% of the cases in which the 
eye is preserved. Of 36 magnet operations in this collection 
—of which 19 were operated with the small and 17 with the 
large magnet—detachment of the retina occurred in the first 
group in four cases, in the last group (the giant magnet) in 
only one. It is not without interest to notice that in the 
15 cases in which the foreign body remained in the eye (prin- 
cipally particles of copper), in only one case did a detachment 
of the retina follow. I do not wish to deny that it is perfectly 
possible that cases of injury of the eye, which have been oper- 
ated by my method of extraction through the anterior chamber, 
may, many years later, in a quite unknown percentage, 
develop detachment of the retina. In any case, we can con- 
sole ourselves that the most conservative operation has been 
practised, and an additional injury has not been made. De 
Schweinitz is of the opinion that the second passing of 
the metallic particle through the vitreous body, to return to 
the anterior chamber, is a more serious intervention than the 
extraction by means of incision through the sclera, choroid, 
retina, and vitreous in its immediate proximity. To this 
I cannot by any means agree. First of all, it is often impos- 
sible to exactly localize the foreign body, so that an incision 
can be made directly over the location of the foreign body, and 
especially when it is not to be recommended to incise the 
tendons of the recti muscles. The localization of the foreign 
body is also a loss of time. I am of the opinion that the 
attraction of the foreign body, whereby it passes through the 
vitreous into the anterior chamber, often in nearly the same 
path by which it has entered the eye, is a much less dangerous 
intervention than that produced by a lateral incision through 
the sclera. If the particle is infected with pathogenic germs, 
it probably is a matter of indifference whether these are scat- 
tered through the vitreous on its way to the anterior chamber, 
or on its way to the scleral incision, because, in most cases, 
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the eye is lost. In the much more frequent aseptic metallic 
particles, I do not think that the possibly shorter way through 
the vitreous, retina, choroid, and sclera is to be preferred to 
the possibly longer path through the vitreous into the anterior 
chamber. For it is only in the rarest cases possible that the 
foreign particle immediately is drawn to the magnet through 
the scleral incision as soon as the magnet approaches the in- 
cision. Generally the tip of the magnet must be introduced 
into the lips of the wound in order to allow the splinter to 
come in contact with the magnet. If this is not done, the 
splinter will have great difficulty in finding the incision. It 
does not infrequently occur that the splinter becomes impacted 
transversely to the line of the incision, and is then not dis- 
located until the magnet is introduced. This can be very 
easily observed in drawing the particle into the anterior 
chamber with the giant magnet, where I do not, as a rule, 
use the small magnet, but usually extract the splinter by means 
of a small incision in the cornea, if the original site of entrance 
cannot be employed. In this case, the foreign body has to 
pass only through one membrane, not through three, as is 
the case in the scleral incision, yet this final step is often a 
severe tax to one’s patience, and is often only successful when 
the sharp tip of the magnet is partly introduced into the wound. 
Otherwise, the splinter becomes anchored next to the incision 
in the corneal wall, and does not budge. It is even impor- 
tant, before introducing the tip of the magnet, that the splin- 
ter should be situated centrally from the incision. If it is 
situated in the periphery of the anterior chamber, it usually 
will not come out, even if the tip is engaged in the incis- 
ion, because the magnetic force, apparently, seems to draw 
it laterally against the corneal wall. Very large splinters 
which have entered into the eye laterally from the cornea can, 
of course, be most easily extracted through the site of in- 
cision, or a new incision in that locality. In these cases the 
primary injury is so serious that the outcome is always dubi- 
ous, and the space between the ciliary body and the lens is 
too small to permit the passage of the large foreign body. 
In cases of medium size, which have entered through the 
sclera and the lens is intact, it may be wise to extract through 
the sclera. 
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The size of the splinter can usually be judged by the size 
of the entrance wound, and the amount of damage which the 
internal structures of the eye have suffered; also, by use of 
the Roentgen picture or by the deviation of the sideroscope. 
In all large splinters, the attraction must be performed very 
slowly, and the force of the magnet should be exerted on the 
eye at a considerable distance. I have never found that a 
rheostat is necessary, and I also think it unnecessary to have a 
variety of magnets—a small, a medium-large, and a large one. 
A hand magnet may be of advantage in certain cases. We 
have one in reserve for those cases in which the splinter has 
become entangled behind the iris, and the small tip is then 
introduced in this direction to dislocate it. We, however, 
have occasion to use this in only about one-half dozen out of 
300 cases. 

As regards the instrument itself, I stated in 1895 that who- 
ever possesses the largest magnet will have the least number 
of ill successes. I have therefore always insisted upon the 
greatest possible power of the magnet, and I have been in- 
duced to make my magnet still more powerful. The Volk- 
mann magnet never seemed to me to be strong enough, aside 
from a disadvantageous form and method of application. 
This has resulted in my new model (see figure), which is 
being made by the Machinery Works of Oecerlikon, near 
Zurich, and which I have used now for a number of 
years. In principle it corresponds to my first model. 
The distribution of iron and coils is a different one. The 
instrument was constructed by Mr. W. Hoessli, who has 
carefully investigated its power. The magnet can be revolved 
and is fastened on a solid stand. There is only one pole 
which possesses a tip. The current is introduced and con- 
trolled by a lever at the lowest part of the stand. The entire 
magnet is much more compact. The pole which is not being 
used is very much smaller. The current can be controled 
by a shut-off at the foot of the stand. This enables the 
operator to control this part of the operation himself. When 
the magnet is not in use the current is automatically cut off. 
There is, thus, no unnecessary loss of energy, and heating of 
the coils does not take place. The pole which is used repre- 
sents a cone of 90°. The winding of the coils at this end is 
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conical like the magnet; this permits a large visual field for 
the physician. There are four different tips—one long and 
thin, of 42°, one of 90° with a sharp extremity, one of 90° and 
of aslightly-rounded extremity and a flat tip. There is a 
board fastened to the stand for the location of the patient’s 
arms. 

A number of experiments were made to determine the mag- 
netic properties of this new magnet. These are given in full 
on pages 20 to 24 of the original. On page 24 there is a com- 
plete bibliography. 
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THE PATHOLOGY OF SUPERFICIAL PUNCTATE 
KERATITIS, WITH REMARKS ON NEUROPATHIC 
KERATITIS IN GENERAL, AND ON A HITHERTO 
UNDESCRIBED LESION OF THE IRIS.' 


By F. H. VERHOEFF, A.M., M.D. 


PATHOLOGIST AND ASSISTANT OPHTHALMIC SURGEON, MASSACHUSETTS 
CHARITABLE EYE AND EAR INFIRMARY; INSTRUCTOR IN 
OPHTHALMIC PATHOLOGY, HARVARD UNIVERSITY. 


(With fourteen illustrations on Text-Plates X-X III) 


UPERFICIAL punctate keratitis was first described as a 

clinical entity in Vienna, in 1899. In this year within 
the space of a few months descriptions of the condition under 
different titles were published by Adler (1), Stellwag v. Carion 
(2), v. Reuss (3), and Fuchs (4). Of these descriptions that of 
Fuchs was undoubtedly the most complete and accurate, being 
based upon carefully recorded notes of 36 cases, and to him is 
due the name by which the affection is now generally known. 
He, however, was undoubtedly antedated by Adler so far 
as actual time of first publication was concerned. Various 
other observers have since reported numerous cases of the 
affection and it is certainly not rare, although statistics are 
wanting as to its exact frequency. The more important 
clinical features of the affection are as follows: 

Following, usually, an attack of bronchitis or coryza there 
is an acute conjunctivitis without purulent discharge, accom- 
panied by sensation of foreign body irritation. After a few 
days to a few weeks the keratitis manifests itself, after which 
the conjunctivitis begins to subside. The keratitis consists 
at first in the occurrence of extremely minute superficial 
spots scattered over the surface of the cornea, numbering 


t Read before the American Ophthalmological Society, July 11, 1911. 
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from 10 to 100, often arranged in groups or lines. The 
periphery of the cornea is least affected. The spots may 
gradually increase in size, reaching a maximum diameter 
of 44mm (Fuchs), 14mm (Stellwag). The spots are all 
superficial and may appear to raise up the epithelium. They 
almost never undergo ulceration. The cornea may show 
hypesthesia, and the intraocular tension may be lowered. 
The attack may last several weeks to a year, during which 
exacerbations occur. Recurrences after this do not take 
place (Fuchs). After one to two years the spots are no longer 
visible. Definite iritis, with posterior synechia, does not 
occur. The affection is most common among young adults. 
It is bilateral in about one third of the cases (Fuchs). 

While the clinical aspects of the disease are thus compara- 
tively well-known, its pathology and etiology have not been 
definitely determined. Owing to the fact that under ordi- 
nary circumstances the eyes never come to enucleation, a 
complete histological examination of an entire eye affected 
with superficial punctate keratitis has not hitherto been made. 
The case which I have to report is, therefore, of unusual in- 
terest, and is, I believe, the only recorded case of neuropathic 
keratitis of any kind that has been submitted to such an exami- 
nation at a sufficiently early stage. This case also shows a 
hitherto undescribed, but highly significant, condition of the 
iris blood-vessels. 

Clinically, the case did not come under my personal obser- 
vation and the clinical record of the case is unfortunately 
lacking in details. The corneal appearance, however, as 
seen by me after the enucleated eye was in formalin, was 
perfectly typical. I have been unable to ascertain definitely 
upon what grounds the eye was removed, but I infer that the 
punctate spots were mistaken for exudate in the anterior 
chamber, which, with the hypermature cataract and the low 
tension, may have made the condition appear more serious 
than it really was. 


Samuel M., age 75, visited the Out-Patient Department for 
the first time June 27, 1910. Twenty-three years ago 
cataracts had developed in both eyes. The cataract was 
removed from the left eye and the resultant vision has con- 
tinued so good that the patient has not had the right eye 
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operated upon. During the past two years he has had peri- 
odical attacks of neuralgia on the right side of the endl and 
about the right eye. Two weeks ago the patient had an 
extremely severe attack of neuralgia and a few days later 
the right eye becameinflamed. Diagnosis:—Iritis. 

One week later the patient returned to the hospital, a diag- 
nosis of irido-cyclitis was made, and at his urgent request 
the eye was at once enucleated. During the nine months 
since the operation the neuralgia has continued but has been 
less severe. The general health of the patient has been 
otherwise good. 


PATHOLOGICAL EXAMINATION. 


Macroscopic:—Fixation in 10% formalin. The globe is of 
normal size, indented at the posterior pole, due to low intra- 
ocular pressure. The cornea is of normal thickness and in 
general appears as clear as a normal cornea after formalin 
fixation, but shows scattered over it fifteen gray spots. Some 
of these spots are in the centre, none occur closer than 
144mm to the limbus. The smallest are 4,mm in size,* the 
largest 1mm. ‘The average size is probably about }mm. 
None of the spots is exactly round, but their outlines suggest 
that they are due to fusion of smaller spots (Fig. 1). Some 
of the smallest are oval in shape, due apparently to the con- 
tiguity of two still smaller. Some of the largest spots show 
one or two discrete smaller spots at their margins, suggesting 
these would have later fused with the larger spots. All of 
the spots seem to be situated immediately beneath the sur- 
face, and so far as can be determined are not elevated. By 
carefully removing the excess of moisture with blotting 
paper, small defects (artefacts?), evidently due to loss of 
epithelium, can be made out over the centres of some of 
the larger spots. Over some of the spots, however, the 
epithelium is intact. 

The anterior chamber is 344mm deep, and is free from 
coagulum. The filtration angle is widely open. The pupil, 
3mm in diameter, is free and regular. The lens, in situ, 
has been converted into a Morgagnian cataract, with a free 
nucleus, 7mm by 3mm in size. The capsule is covered 
with white spots, especially marked posteriorly. The ciliary 
body is normal. The vitreous is clear, normal. The choroid 
and retina are in situ, and normal except for the presence of 
two small spots of atrophy at the ora serrata. The disk is 
not swollen or cupped, but its outline is not sharp. 


t As will be noted later, still smaller spots were found in the micro- 
scopic examination. 
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HISTOLOGICAL EXAMINATION. 


Technique:—Fixation in formalin several months, followed 
by 10% potassium bichromate twenty-four hours. Part of 
the optic nerve mordanted for myelin sheath stain, and cut 
in cross sections. Celloidin embedding. Meridional sections 
of the cornea, with complete serial sections of some of the 
punctate spots. Serial plane sections of one of the small 
spots. One of the spots stained by Levaditi’s method for 
spirochetes. Staining in hematoxylin and eosin, van 
Gieson’s stain, iron hematoxylin, Verhoeff’s elastic tissue 
and myelin sheath stains, Mallory’s phosphotungstic acid 
hematoxylin, Gram-Weigert tubercle bacillus stain, thionin, 
carbol-fuchsin 4% with differentiation in 70% alcohol. 

The sub-conjunctival tissue of the limbus is congested 
and shows a moderate infiltration with chronic inflammatory 
cells. Except at the sites of the punctate spots the corneal 
stroma is normal, as are also the epithelium, Bowman’s 
and Descemet’s membranes. The anterior half of the 
corneal stroma shows a slight infiltration with leucocytes, 
which gradually increases as the spots are approached. The 
leucocytes are almost all polymorphonuclear, only rarely 
is a lymphocyte seen. Some portions of the cornea are 
entirely free from infiltration. No vessels have invaded 
the cornea. The endothelium is intact, but over the cen- 
tral portion of the cornea it has been invaded by pus cells. 
Where this invasion is only slight the endothelium is still 
in contact with Descemet’s membrane and the pus cells 
seem to lie within the endothelial cells, but where it is 
marked the leucocytes have accumulated beneath the en- 
dothelium, lifting it up (Fig. 9). The invasion is most 
marked in the lower third of the cornea. In some sections 
it appears as if it were greater behind the punctate spots, 
but behind some of the spots it is almost entirely absent. 

The punctate spots are found to be sharply defined, disk- 
shaped foci of necrosis situated immediately beneath Bow- 
man’s membrane, which in some cases is intact, in others 
not (Figs. 2, 3, and 4). Within them the corneal corpuscles 
are no longer recognizable and the corneal stroma is infil- 
trated with granular debris. This debris consists chiefly of 
broken down chromatin in irregular coarse and fine granules, 
but contains also an abundance of granular material which 
is more or less eosinophilic. There is also a diffuse bluish 
tinge pervading the entire focus, due evidently to karyolysis. 
The necrotic material is not confined to pre-existing corneal 
spaces but is packed also into new spaces formed by the 
splitting up of the corneal lamellze into their constituent 
fibrille. This splitting up of the lamellz is best seen in sec- 
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tions prepared in such a way that only the stroma is stained 
(Fig. 10). No actual destruction of the stroma can be made 
out. At the periphery of the foci can be seen various stages 
in the necrosis, which takes place relatively abruptly, and 
it is easily seen that the main mass of necrotic material is 
formed by leucocytes which have invaded the focus and 
there undergone destruction. The character of the leuco- 
cytes cannot certainly be determined in the meridional sec- 
tions, although it is suggested by the neutrophile granules 
they contain, but in the plane sections it is easily made 
out to be that of polymorphonuclear leucocytes (Fig. 8). 
In the latter sections, long tubules, evidently Bowman's 
corneal tubules, are frequently seen marked out by irreg- 
ular chromatin masses from necrotic pus cells. At the 
periphery of the focus the corneal corpuscles are not ap- 
preciably increased in number, although in one section one 
of them is found in mitosis, indicating some proliferation 
of these cells, however slight. As the margin of the focus 
is approached the nuclei of the corneal corpuscles show 
various stages of necrosis, consisting chiefly in karyolysis. 
Pycnosis and fragmentation of the corneal nuclei is not 
observed, due possibly in part to the fact that formalin 
is a poor preservative of chromatin, in which substance 
corneal corpuscles are not rich normally. In the central 
portion of the focus no normal corneal corpuscles are to be 
found, and only occasionally can a normal leucocyte be seen. 

The most intensely necrotic portion of the foci is that just 
beneath Bowman’s membrane. This fact is not always 
apparent, however, unless the section passes approximately 
through the middle of the focus. Leucocytes are sometimes 
seen in the act of passing through the nerve channels in 
Bowman’s membrane. These stretch themselves out be- 
neath the epithelium where they undergo necrosis and form 
irregular, elongated, densely staining bodies. These remain 
differentiated from the rest of the necrotic material even 
after Bowman’s membrane is no longer recognizable. 

The condition of Bowman’s membrane varies in the case 
of different foci, but, generally speaking, does not depend 
upon the size of the latter. In some, even of the largest 
ones, Bowman’s membrane is intact, while in others, and 
these may be of the smallest, the membrane may be absent 
or much reduced in thickness. In no case is there any loss 
of substance involving the corneal stroma. The destruc- 
tion of Bowman’s membrane always takes place from within, 
and in one or both of two ways. It may gradually become 
thinner from the periphery towards the centre, the inner 
surface presenting an eaten-away appearance, or it may be 
chiefly attacked at one or more discrete points, which, more- 
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over, do not always lie in the centre of the focus (Figs. 4 
and 5). In certain instances it is easily recognized that 
these points correspond to the nerve channels of the mem- 
brane. In this way it sometimes happens that the mem- 
brane is broken through only at the periphery of the focus, 
or that it is broken through at several points over the focus 
(Fig. 3). It also sometimes happens that the membrane 
is lost a short distance before the focus is reached. This 
is perhaps due to the fact that after it had broken through 
here the process had ceased at this point and resolution of 
the infiltrate had begun (Fig. 7). 

The epithelium, where it is intact over the foci, sometimes 
shows remarkably little change. Over some of them, how- 
ever, it is distinctly altered, being increased to about double 
its normal thickness (Figs. 2 and 3). This is due partly 
to an increase in the size of the individual cells, but chiefly 
to an increase in the number of layers. The cells sometimes 
appear swollen, the cytoplasm appearing translucent while 
vacuoles sometimes occur around the nuclei. Other sup- 
posed evidences of oedema, such as clefts between the basal 
cells, are but seldom seen (Fig. 5). None of the cells show 
marked signs of necrosis. Over one focus, where Bowman’s 
membrane has been destroyed, the epithelium forms an 
uneven layer, thinner than normal, the basal cells of which 
are flattened out, suggesting that the epithelium here may 
have been recently reformed (Fig. 7). Leucocytes are only 
occasionally seen within the epithelium itself. Over the 
centres of many of the foci the epithelium has been lost 
(Figs. 3 and 4). The edges of the defect show an irregular, 
fragmented appearance clearly indicating artefact. This 
is indicated also by the absence here of any evidences of 
Tepair on the part of the epithelium. 

In the addition to the foci described above, all of which 
were visible macroscopically, other very much more minute 
foci are occasionally encountered. Some of these are 
fortunately included in a set of serial sections. These 
minute foci, like the larger foci, are due to necrosis of a 
leucocytic infiltrate between the corneal lamellze and 
fibrille. In the serial sections it is seen that each is 
centred about a nerve channel in Bowman’s membrane. 
Fig. 6 shows such a channel with a leucocyte passing through 
it. Here also Bowman’s membrane is slightly elevated, 
and the epithelium is separated from it. - ; 

The filtration angle is widely open. Below it contains 
a small collection of cells and fibrin, not sufficient to deserve 
the name hypopyon (Fig. 11). These cells are chiefly pus 
cells with a few epithelioid phagocytes, an occasional lym- 
phocyte, and a few red blood corpuscles. The ligamentum 
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pectinatum and canal of Schlemm show normal patency. 
The spaces of Fontana above contain a few red blood cor- 
— and below, cells similar to those seen free in the 
angle. 

The iris shows almost complete absence of the usual 
signs of inflammation, and its stroma is entirely free from 
fibrous change. There are no posterior synechiz. Within 
the stroma only an occasional leucocyte is encountered. 
On the surface, however, and within the crypts, there are 
small accumulations of cells, chiefly pus cells with a few 
epithelioid phagocytes. _ Lymphocytes are practically 
absent. The blood-vessels of the iris show a striking and 
unusual condition. This consists in the occurrence of 
actively proliferating blood-vessels and small. cavernous 
blood spaces. These occur only in certain relatively well- 
defined areas. Thus, in some sections, they are absent on 
one side and abundantly present on the other. In others, 
they form an almost continuous irregular layer extending 
immediately beneath the pigment epithelium and then on 
and within the sphincter muscle (Fig. 11). In still others, 
they occur in small focal areas along this tract (Fig. 12). 
Where in any one section they are few in number, they are 
most apt to occur about the sphincter muscle and at the 
root of the iris. Their origins are best seen in plane sec- 
tions. In these it is seen that they arise from definite 
points along the walls of the iris blood-vessels (Fig. 13). 
When in abundance they resemble the vessels of an actively 
growing angioma or those of granulation tissue, except 
that they are not associated with the inflammatory reaction 
of the latter (Fig. 14). There is, however, a slight exuda- 
tion of pus cells taking place from them, and within their 
lumens there are often more pus cells to be seen than occur in 
normal vessels. Bleached specimens, however, show no 
infiltration of the pigment epithelium behind them. In the 
immediate vicinity of the new vessels there are often small 
collections of discrete red blood corpuscles evidently due 
to diapedesis. The vessels of the iris not involved in the 
proliferative process are normal. 

The other parts of the eye show no noteworthy changes, 
those found being senile in nature. The lens shows the 
ordinary appearances of a hypermature cataract. The 
cortical matter has completely broken down, and the capsu- 
lar epithelium shows old focal proliferation. The ciliary 
body is of normal size, but the individual muscle fibres 
show senile atrophy. The ciliary processes show hyaline 
degeneration, and the pars ciliaris retinze moderate hyper- 
plasia. The retina is normal except that possibly here 
and there a multipolar ganglion cell shows evidences of 
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degeneration. The pigment epithelium has formed col- 
loid bodies at the disk margin, but is otherwise normal. 
The choroid is normal, with the exception of a very slight 
perivascular infiltration with lymphoid cells in places. 
The membrane of Bruch shows areas of basophilic granu- 
lation commonly seen in senile eyes. The sclera contains 
posteriorly an abundance of large basophilic granules, 
evidently deposits of lime salts. The optic disk is normal, 
as is also the nerve stem (myelin sheath stain). 

The retinal blood-vessels arenormal. The central! retinal 
vessels show very slight endo-vasculitis. The posterior 
ciliary vessels show moderate endo-vasculitis, but their 
lumens are never appreciably reduced. The choroidal 
vessels and the circulus iridis major are still less affected. 

Bacteriological examination:—Sections stained by the 
methods enumerated above, including the method of Leva- 
diti, fail to show micro-organisms of any kind within the 
lesions. 


That this was a case of superficial punctate keratitis (Fuchs) 
is certain, since the corneal spots were typical in situation, 
size, and shape, and all other known varieties of punctate 
keratitis can be excluded. Syphilitic and tuberculous punc- 
tate keratitis can be excluded by the superficial situation of 
the spots and their histology. Leprous keratitis can be 


excluded by the lack of any other evidences of leprosy, the . 


histology of the spots, and above all by the absence of lepra 
bacilli which occur in great numbers in this affection. The only 
features of this case at all unusual are the age of the patient, 
75 years, and the intense neuralgia. Fuchs (4) gives 52 and 
Reuss (3) 60 as the maximum age, so it is evident that the 
question of age has no special significance. The fact that the 
patient had been subject to severe neuralgia for two years 
previous to the eye trouble would indicate that there was no 
etiological relation between the two, the neuralgia simply 
being aggravated by the irritation due to the eye affection. 
The histological examination of this case shows that pri- 
marily the spots were due to necrosis of a leucocytic infil- 
trate situated immediately beneath Bowman’s membrane. 
The corneal lamellz and fibrille were simply split apart, 
never actually destroyed. This, no doubt, explains why the 
lesions may finally disappear without leaving atrace. In their 
smallest and therefore probably their earliest stage the spots 
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were extremely minute (.12mm in diameter) and each was 
centred about a nerve channel in Bowman’s membrane (Fig. 
6). Over these minute spots Bowman’s membrane was 
intact, but the epithelium showed slight evidences of cedema. 
The separation of the epithelium from the membrane shown 
in Fig. 6 was possibly artefact, but since it did not occur 
anywhere over the normal part of the cornea it at least showed 
that the epithelium was more loosely adherent here. These 
minute foci doubtless correspond to the spots just visible 
to the naked eye, seen in the earliest stages of this affection. 
As shown in Fig. 6, Bowman’s membrane was slightly bulged 
forward over them. No doubt this bulging, which probably 
was still more marked before the action of fixing agents 
explains the elevated appearance of the spots seen clinically. 

Over the larger spots Bowman’s membrane was no longer 
normal but to a greater or less degree eroded from within. 
Careful examination showed that this erosion did not take 
place uniformly over the spot, but was most intense at dis- 
crete points corresponding to certain of the nerve channels 
in Bowman’s membrane (Figs. 4 and 5). Doubtless these 
represented the minute scattered points observed clinically 
by Fuchs by means of a loup. As result of this process Bow- 
man’s membrane was broken through in several places over 
the spot. Fig. 3 shows patches of the membrane still present 
near the middle of one of the spots. In one instance the mem- 
brane was found destroyed at a relatively great distance from 
the spot (Fig.7). Itis possible in this case that after the mem- 
brane had been destroyed at this point the underlying process 
had ceased and resolution of the exudate had taken place. 
This is indicated also by the relative thinness of the spot 
compared to its diameter. 

The epithelium over the foci was usually greatly thickened, 
sometimes to fully twice its normal thickness (Fig. 2). Here 
it did not show marked evidence of cedema, but the cells were 
larger and their cytoplasm more translucent than normal. 
This thickening of the epithelium no doubt explains the slightly 
elevated appearance noted by Fuchs. Adler, however, states 
that he could only exceptionally make out such elevation. 
Over many of the foci the epithelium was absent (Figs. 3 
and 4). This, as already explained, was clearly artefact, 
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due no doubt to the sponging during the enucleation. The 
fact, however, that the epithelium was lost nowhere else, 
shows that it was not attached with normal firmness over the 
lesions. The appearance as presented by one of the spots, 
moreover, indicated that the epithelium at some time may 
have been lost over it and repaired (Fig. 7). A focus such as 
this would evidently appear to the clinical observer slightly 
depressed rather than elevated. 

Before discussing the etiology of the corneal affection, it 
is important, as will be seen, to consider the condition of the 
iris in this case. There was no actual iritis, unless the very 
slight cellular exudation from the anterior surface could be 
termed such. There were no synechiz, and at any rate from 
a clinical standpoint, iritis was absent. The slight leucocytic 
exudation from the iris was no doubt called forth by the same 
agents that attracted leucocytes to the posterior surface of 
the cornea (Fig. 9). The chief alteration in the iris, and this 
a most striking one, was the active proliferation of the vessels 
which occurred in certain areas. This was always confined 
to the vessels just anterior to the dilatator pupille or in and 
about the sphincter muscle (Figs. 11 and 12). In some sec- 
tions the new vessels were abundantly developed, in others 
they were entirely absent; or occurred only at the root of the 
iris or about the sphincter. Their occurrence was therefore 
focal in character. This focal character was also manifested 
in the areas themselves. Thus, in plane sections, new vessels 
could often be seen springing from definite points along the 
course of the original iris vessels (Fig. 13). 

For the occurrence of this condition I can conceive of only 
one explanation, namely, that it was due to abnormal irrita- 
tion of the vessels through nerves. That it could have been 
due to toxins from the cornea was excluded, I think, by the 
fact that the proliferation was focal in character, and that the 
anterior vessels of the iris were not involved. That it was 
secondary to an inflammatory condition of the iris was ex- 
cluded by the fact that the iris showed almost no inflamma- 
tory reaction, and that such lesions have never been observed 
in any other inflammatory conditions of the eye. Whether 
the proliferation was due to involvement of the nerves of 
the vessels themselves, or of the nerves of the dilatator and 
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sphincter muscles, is not so clear. For it is conceivable that 
toxins diffused from the nerve terminals in the muscles might 
have irritated the contiguous vessels. The fact, however, 
that the proliferation occurred at focal points along the vessels 
is more suggestive of an involvement of the nerves of the 
vessels themselves. 

The question arises as to the frequency of this condition 
of the iris in cases of superficial punctate keratitis. According 
to Fuchs, iritis does not occur, but the iris in early cases 
shows hyperemia and reacts sluggishly to atropin. It is 
evident that the pathological condition of the iris in the present 
case would in all probability have produced this clinical 
condition, so that it may be a frequent occurrence. No doubt 
after the removal of the nerve irritation many of the vessels 
would finally disappear as they do in granulation tissue, but 
even if they persisted no harm would probably result. As I 
have pointed out elsewhere (15), in other neuropathic condi- 
tions actual iritis with synechie may occur. The reason it 
does not occur more often is perhaps to be explained by the 
fact that the loose tissue of the iris allows the toxins to be 
readily diffused away. 

The occurrence of this condition of the iris is suggestive 
in another direction, namely, as to the etiology of angiomata 
of the skin. Von Barensprung first pointed out that congeni- 
tal vascular nzvi follow the distribution of sensory nerves. 
Recently Cushing(5) has brought forward evidence which lends 
strong support to the view that these nevi are dependent 
upon a pathological condition of the nerves or ganglion sup- 
plying the affected regions. This view is thus supported by 
the findings in my case which go to show that proliferation 
of vessels may follow nerve irritation. It is suggestive in 
this connection also that angiomata of the choroid are most 
frequently associated with nevi of the face. The findings 
in the present case also suggest that the capillary nzvi occur- 
ring later in life, some of them transient in nature, may like- 
wise be due to nerve irritation. A full discussion of this 
aspect of the question, however, is beyond the scope of this 
paper. 

Turning now to the question of the etiology of the punctate 
spots in the cornea, it is obvious that if the lesions in the iris 


‘ 
= 
vet 


Pathology of Superficial Punctate Keratitis. 497 


were neuropathic in origin, there can be no reasonable doubt 
that so also were the corneal lesions. Aside from this, how- 
ever, the histology of the spots themselves furnishes strong 
evidence of a neuropathic origin. In the first place, it is 
apparent that the process was most intense immediately 
beneath Bowman’s membrane. This is shown by the fact 
that this membrane was eroded and even completely destroyed, 
whereas the underlying corneal lamelle2 were simply split 
apart. Moreover, the process was especially intensified at 
focal points corresponding to certain of the nerve channels in 
Bowman’s membrane, which here showed its greatest erosion 
(Fig. 5), while each of the smallest lesions was centred about 
a single nerve channel (Fig. 6). These facts, it seems to me, 
as I shall point out later, are best explained by assuming 
that the inflammatory process was due to irritating substances 
arising at the nerve terminals. It is of course possible that 
the nerve channels might be attacked first by any sort of 
inflammatory process, but it would be expected if the latter 
were due to micro-organisms the channels would be attacked 
more uniformly, not simply here and there. Moreover, if 
the lesions were due to micro-organisms it would be expected 
that Bowman’s membrane would be affected according to 
the size of the lesions, whereas this was not the case, it being 
intact over some of the larger lesions and completely absent 
over some of the smaller. If infection occurred from without, 
it would be expected that Bowman’s membrane would be 
absent over all the lesions. If the infection were metasta- 
tic, it would be expected that the lesions would be present 
also at the limbus, and that some of them, at least, would be 
relatively deeply seated, as in the cases of tuberculosis and 
leprosy. 

Another strong argument against a bacterial origin for the 
lesions, is the small size and character of the lesions relative 
to their duration. Thus if infection were due to organisms 
similar to any known pyogenic bacteria, only a few days, 
instead of a few weeks, would have been required to produce 
lesions of such small size. On the other hand, judging from 
analogy to processes of known bacterial origin, lesions pro- 
duced so slowly would have had an entirely different character 
from those in this case. Instead of the infiltration being 
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made up exclusively of pus cells, the predominating cells 
would have been lymphoid, plasma, or endothelial cells, 
and there would have been also marked proliferation of the 
corneal corpuscles. 

It will be observed that the above evidence as to the neuro- 
pathic origin of superficial punctate keratitis is based en- 
tirely upon histological findings and is thus independent of 
clinical observation. The clinical evidence, however, that 
may be brought forward in support of such an origin is strong. 
In the first place, the resemblance of the corneal condition to 
that of herpes corneze and dendritic keratitis, typical neuro- 
pathic affections, is close, especially as regards the size of the 
lesions and their arrangement. These conditions are alike, 
also, in frequently following catarrhal affections of the respira- 
tory tract. Herpes cornee and dendritic keratitis, moreover, 
sometimes show punctate spots identical in appearance with 
those of superficial punctate keratitis. Secondly, the dimin- 
ished intraocular tension which not infrequently occurs in 
this condition is difficult, if not impossible, to explain on other 
than a neuropathic basis. This was undoubtedly present 
in my case as shown by the partial collapse of the globe in 
the formalin solution, something that I have observed to occur 
only with soft eyes. Thirdly, the corneal hypesthesia which 
with care can usually be made out, to me seems of great 
significance. Fuchs, on the other hand, attributes it to the 
general infiltration of the cornea and its nerve canals. This 
infiltration is very slight, however, and according to my 
experience in other conditions it must be considerable to 
cause an appreciable hypesthesia. Fourthly, the fact that 
the lesions do not typically occur near the limbus suggests a 
neuropathic origin, since the periphery of the cornea has a 
different nerve supply from the centre. Finally, the punctate 
spots give the green staining with fluorescin which I have 
found occurs in all active neuropathic subepithelial lesions of 
the cornea (15). This I regard as highly important, because 
I have yet to see other corneal lesions, where still covered 
with epithelium, stain in this way.: The diffuse staining of 


tI have recently found that all brands of fluorescin are not alike. My 
observations have been made with that of Gruebler. It is important to 
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the cornea, however, which also often occurs in neuropathic 
keratitis, may occur under other conditions. It is interesting 
that I was able to obtain elective fluorescin staining of the 
punctate spots in the present case, after the eye had been in 
formalin several months. 

Fuchs (4) recognized the resemblance of superficial punc- 
tate keratitis to herpes cornee, but laid more stress on points of 
difference. The points which he emphasized were, the multi- 
plicity of the lesions in this affection, its frequent bilateral 
character, and the absence of vesicles, erosions, iritis, ulcers, or 
hypopyon. These differences undoubtedly exist when classical 
cases are alone considered, but to a certain extent disappear 
in atypical but equally significant cases. Moreover, they 
do not necessarily indicate that superficial punctate keratitis 
is not a neuropathic condition, but more likely, as I shall 
point out later, only that the nerve lesion has a special 
character or situation. 

As is well known disciform keratitis characteristically shows 
outlying punctate spots identical in appearance with super- 
ficial punctate keratitis. This impelled Fuchs (6) to believe 
that both conditions were essentially of the same nature and 
due to some unknown micro-organism. Peters (7), however, 
also on clinical grounds, concluded that disciform keratitis 
was due to a disturbed innervation leading to cedema and 
necrosis. Meller (8), after examining histologically an eye from 
an advanced case of disciform keratitis, concurred in Fuchs’ 
view. He, however, was unable to find any micro-organism 
present, and as Peters (9) strongly maintained, brought for- 
ward no evidence that would justify his conclusions. His 
description of the disciform opacity agrees in all essential 
particulars with the histological structure of the punctate 
opacities in my case. Itis interesting, too, that the organized 
exudate on the posterior surface of the cornea in his case 
evidently was but an end result of the leucocytic infiltration 
of the endothelium in mine. He found, also, that a punctate 
spot, which happened to be included in some of his sections, 
showed histologically the same process as the main opacity, 
that is, necrosis of a cellular infiltrate lying between the corneal 


allow the fluorescin solution to act one to two minutes before washing it 
out of the conjunctival sac. 
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lamella. He did not definitely determine the character of 
the cells making up the infiltrate. If, therefore, superficial 
punctate keratitis and disciform keratitis are of the same 
nature, and the former, as I have just brought forward evi- 
dence to show, is a neuropathic affection, it follows that 
disciform keratitis is also a variety of neuropathic keratitis. 

In connection with disciform keratitis, it is interesting to 
note that the intensified white border to the disk which Fuchs 
regards as an essential characteristic at some stage, probably 
also occurs in the case of the punctate spots of superficial 
punctate keratitis. This was described as a typical feature 
of the latter affection by Adler (1), and it could indistinctly be 
made out in the macroscopic examination of my case. It is, 
however, not noted by Fuchs (4). In the case of disciform 
keratitis Meller thinks it is due chiefly to scar formation at 
the periphery of the disk, but in the case of the spots of super- 
ficial punctate keratitis I should think it due to the zone of 
living leucocytes around the spots, which in all probability 
produce a different appearance from the necrotic leucocytes 
in the centre. 

Because the disciform keratitis of Fuchs is in all probability 
neuropathic in origin, it does not follow that there are no 
cases of keratitis with disk formation due to micro-organisms. 
As is well-known, disk-shaped opacities may occur in congeni- 
tal syphilis. They may also occur in certain cases of ulcus 
serpens, where the infection is from without, although here it 
is probable that in most instances there is a neuropathic 
basis. Schirmer (10) has observed disk-shaped opacities of the 
cornea follow infection of the eyelids with vaccine virus, and 
he has also produced them by vaccinating the cornea of 
animals. This does not seem sufficient, however, to justify 
his conclusion that the disciform keratitis of Fuchs is due to 
infection with vaccine virus. 

Nuel (11) and Wehrli (12) have each examined microscopic- 
ally small bits of corneal tissue from two cases of superficial 
punctate keratitis. Nuel in his first case found the spots to 
be composed of a network of filaments twisted into spirals, 
situated immediately under Bowman’s membrane between 
the superficial corneal lamella. He regarded the spirals 
as fibrin. In his second case he found Bowman’s membrane 
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and the epithelium destroyed and replaced by colonies of 
micrococci, while the stroma showed the condition previously 
described. The spirals which he had previously regarded as 
fibrin he now assumed to be giant bacterial cells. Interpreted 
in the light of my case it is evident that the spirals were nothing 
other than chromatin masses between the corneal lamellze and 
fibrille, distorted by the traumatism to which the tissue was 
necessarily subjected during its removal. I have myself 
observed such spirals in traumatized corneal tissue. The 
colonies of micrococci no doubt represented infection of a 
lesion which by chance had become eroded. 

Wehrli (12) found the epithelium alone involved, showing 
minute infiltrations with lymphocytes, while the underlying 
stroma was normal or almost so. This is contrary to the 
clinical observations of Fuchs, who after removing the epithe- 
lium found the spots unaffected. Wehrli’s findings were also 
at direct variance with those of Nuel (11), Meller (8), and my- 
self. The lesions depicted by him were so minute that it seems 
doubtful that they could have been seen clinically. He speaks 
of the extreme difficulty with which they were seen, and also 
states that they did not stain with fluorescin. It seems 
probable, therefore, that Wehrli was either not dealing with 
superficial punctate keratitis, or, if so, that his sections failed 
to pass through the essential lesions. 

In a form of superficial punctate keratitis common in Bom- 
bay, Herbert (13) describes encapsulated bacilli occurring 
in epithelial scrapings. It is uncertain whether or not 
he was dealing with the form of keratitis described by Fuchs. 
Certainly his description does not agree with typical cases 
of the latter. Thus he says that the spots sometimes oc- 
curred at the limbus and even on the tarsal conjunctiva, and 
that the condition was never observed to be associated with 
nasal catarrh. It was bilateral in only two out of 226 cases. 
He does not state whether or not there was corneal hyp- 
zsthesia or diminished intraocular tension. In regard to the 
bacillus, he says it did not stain well enough to be closely 
described and that attempts to inoculate a second eye failed. 
Apparently also he was not able to find it in all cases. Her- 
bert’s observations, therefore, are of doubtful significance, so 
far as the superficial punctate keratitis of Fuchs is concerned. 
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In leprosy there occurs a form of superficial punctate 
keratitis that is definitely known to be due to micro-organisms. 
It is, therefore, of some importance to compare the corneal 
lesions here with those of Fuchs’ affection. Recently I have 
had the opportunity of examining histologically an eye from 
a case of leprosy which showed this form of keratitis.: I find 
that while in both affections the lesion is superficial and 
punctate, here the resemblance ceases. In leprosy most of 
the spots, especially the small ones, are simply aggregations 
of leprosy bacilli, situated in the superficial corneal space or 
beneath Bowman’s membrane, while others consist of lepra 
cells packed with bacilli. Except where there is ulceration 
due to secondary infection, there is no infiltration with poly- 
morphonuclear leucocytes and no necrosis. More important 
still is the fact, which at the same time explains the superficial 
situation of the lesions, that the infection apparently takes 
place from the conjunctiva and episclera, as indicated by 
the increase in size and number of the spots as the latter is 
approached. This is shown also by the clinical observation 
that the spots make their first appearance at the limbus and 
gradually approach the centre. In Fuchs’ affection, on the 
contrary, the spots are least abundant at the periphery. The 
hypesthesia of the cornea in leprous keratitis is probably 
due to invasion of the ciliary nerves by lepra bacilli. Asa 
matter of fact I found these nerves thus invaded in the case 
I examined. 

It may be of some interest now to consider briefly the 
question of the possible character and situation of the nerve 
lesion producing superficial punctate keratitis. This consid- 
eration must, of course, be largely speculative because our 
knowledge in regard to the etiology of neuropathic affections 
in general is by no means definite. It is safe to conclude, 
however, with Wilbrand and Saenger (14) that an irritative 
lesion is required to produce neuropathic keratitis. Simple 
withdrawal of nerve impulses is not sufficient. Ample proof 
of this is furnished by the familiar fact that neuropathic 
keratitis does not occur after corneal section for cataract, 
although it has been shown that corneal sensibility is not 
completely restored for several months. In a previous 


t For this eye I am indebted to Dr. Black and Dr. James Bordley. 
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paper (15) I have brought forward the theory that the irritative 
lesion gives rise to impulses which pass backward along the 
sensory nerves to their terminals in the cornea where they 
produce chemical changes. The chemical substances thus 
produced act to a greater or less degree as toxins and thus 
give rise to the characteristic lesions. 

As I pointed out in the previous paper referred to, it is 
self-evident that if efferent impulses are constantly passing 
along a nerve they must produce ome changes at the nerve 
terminal, however slight. It is true that so far as can be 
determined the passage of an impulse gives rise to no chemical 
changes in the nerve itself, but this is all the more reason why 
the energy it represents should be manifested at the nerve 
terminal in chemical changes. Moreover, while our ignorance 
in regard to the nature of nerve impulses is profound, we do 
know that every impulse is associated with an electrical dis- 
turbance, negative in character, termed negative variation. 
It is therefore evident that the nerve terminal would corre- 
spond to the negative pole in a galvanic circuit, so that it 
is possible that the assumed chemical changes occurring at 
nerve terminals may be electrolytic in origin. We also know 
that most living cells are attracted to the negative pole in a 
galvanic circuit, a phenomenon known as galvanotropism, 
so that it is conceivable that this may play a part in attract- 
ing leucocytes to the corneal lesions. The part played by 
galvanotropism, however, is probably slight, because it does 
not explain the marked cedema which is often the first change 
noted in neuropathic keratitis. 

The theory just outlined seems to accord well with the 
character of the lesions in the case here reported. That in 
the corneal lesions a diffusible toxic substance had been pro- 
duced, was clearly shown by the fact that leucocytes had 
been stimulated towards the lesions and also to the posterior 
surface of the cornea. When the leucocytes finally reached 
close to the source of the toxin the latter was sufficiently 
concentrated to destroy them, hence the necrosis of the infil- 
trate. As previously pointed out the necrosis was most 
marked beneath Bowman’s membrane, and more important 
still, about certain of the nerve canals therein. The destruc- 
tion of Bowman’s membrane was conceivably due to the direct 
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solvent action of the toxin, but more probably was due to 
ferments derived from the dead leucocytes. The changes 
affecting the epithelium also clearly indicate the action of a 
toxin. While these were not great they were perfectly definite. 
Thus, as shown in Fig. 2, the epithelium was increased to 
twice its normal thickness, a typical response to irritation. 
Then too, as already pointed out, the epithelium was not 
firmly adherent over the lesions, so that it was easily brushed 
off. That the epithelium did not show greater changes was 
probably due to the facts that the slowly formed toxin was 
rapidly diluted by tears, and that, owing to the great repro- 
ductive power of the epithelium, injured cells were quickly 
replaced. 

It is clear that the toxins produced in the corneal lesions 
must have had a special affinity for pus cells, because the 
corneal corpuscles were practically normal except within the 
lesions themselves.: It is also evident that while the toxic 
action was relatively intense within the lesions, it rapidly 
diminished away from them. This was indicated by the small 
size of the lesions and by the fact that the general infiltration 
of the cornea was slight, considering the length of time the 
lesions had been active. The toxin was, therefore, no doubt 
produced slowly and in small quantities. This was evidently 
true also in the case of the iris lesions, so that here the toxins 
did not accumulate in sufficient quantity to produce a leucocy- 
tic infiltration, but irritated only the vessel walls. In certain 
other forms of neuropathic keratitis, as for instance herpes 
cornez, it is probable that the toxins are more abundantly 
produced, so that they give rise to localized oedema which in 
turn leads to vesicles and erosions. In so-called neuroparaly- 
tic keratitis the production of toxin is evidently more wide- 
spread, so that a diffuse purulent infiltration results. In still 
other forms of neuropathic keratitis, the toxins, no doubt, 
are less intense in their action.” 


* The toxins associated with herpetic lesions of the skin are similarly 
pyogenic, as I have had occasion to observe. 

2 Among neuropathic conditions not generally considered to be such 
I am strongly inclined to believe should be classed the so-called metastatic 
gonorrhceal keratitis and conjunctivitis. The lesions, as recently described 
by Heerfordt (16), seem to me typically neuropathic. The Sub-conjunctivitis 
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An alternative theory to the foregoing is that the lesion in 
the nerve trunk or ganglion, by producing local destruction 
of nerve tissue or ganglion cells, gives rise to toxins which are 
disseminated along the nerves to their terminals. If this 
were true, however, it would be expected that effects of irrita- 
tion would be manifested along the entire course of the nerves, 
or at any rate within the cornea after they had lost their 
myelin sheaths, so that the corneal lesions would be diffuse 
and deeply seated. This theory also does not explain satis- 
factorily the brief duration, the long duration, or the exacer- 
bations of the process in different cases. 

In regard to the possible site of the nerve lesion in super- 
ficial punctate keratitis, there are four facts that may be of 
significance. These are:—First, the restriction of the lesions 
within the distribution of the posterior ciliary nerves. This 
is shown by the absence of any changes in the skin, the 
absence of punctate lesions in the conjunctiva, and especially 
the infrequency of lesions at the periphery of the cornea which 
is supplied chiefly by the conjunctival nerves. The hyperemia 
of the conjunctiva is no doubt entirely reflex, due either to 
centripetal impulses arising from the nerve lesion, or to irri- 
tation of the unaffected corneal nerves by the corneal lesions. 
This irritation could occur, of course, in either case, before the 
lesions are clinically visible, which may explain why the 
“conjunctivitis” apparently precedes the keratitis. Second, 
the punctate character of the lesions. Third, the diminution 
in intraocular tension which sometimes occurs. Fourth, the 


epibulbaris gonorrhoica of Heerfordt corresponds in all essentials to the 
neuropathic conjunctivitis previously described by me (15). Heerfordt 
himself attempts to explain the corneal lesions by assuming that toxins 
from the periphery follow the nerve channels into the cornea, but this is, 
of course, not attributing a neuropathic origin to them. Gonorrhcea is so 
common that it would seem probable that many of the supposed metastatic 
cases were simply due to coincident herpes febrilis, but that the frequent 
association of gonorrhceal rheumatism suggests that the nerve lesion is 
due to gonorrhoeal toxins acting on the nerves or their ganglia. Another 
condition that I have regarded as neuropathic, where not due to glaucoma, 
is the Dystrophia epithelialis cornee recently described by Fuchs (17). 

* Herpes facialis does rarely occur, but when it does it probably has no 
relation to the eye condition, but is dependent upon the coryza, which 
would be expected to give rise to it in a certain number of cases. 
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frequent bilateral character of the affection, the second eye 
showing the same type of keratitis as the first. These facts, 
it seems to me, while they do not absolutely exclude the 
possibility that the causal lesion is in the Gasserian ganglion, 
are best explained by assuming that the lesion is in the ciliary 
ganglion. For it is obvious that a lesion in this ganglion would 
not directly affect the conjunctiva, since the latter is not 
supplied by the posterior ciliary nerves. The punctate 
character of the lesions would be explained by the fact that 
the cornea is only in part supplied by the short ciliary nerves 
from the ciliary ganglion, being supplied also, and perhaps 
chiefly, by the long ciliary nerves. Thus the lesions would 
occur only within areas in the cornea innervated through 
the ciliary ganglion. This would account also for the fre- 
quent wide distribution of the lesions. The diminution in 
intraocular tension would obviously be explained by a lesion 
of the ciliary ganglion, since it is well established that the 
intraocular tension is markedly influenced by the sympathetic 
system with which this ganglion, anatomically at least, is in 
relation. Finally, the fact that the ciliary ganglion is ana- 
tomically and functionally a specially differentiated structure 
explains why it should be electively attacked by certain 
systemic toxins, and thus explains not only why both eyes 
are frequently affected, but also why the second eye shows 
the same type of neuropathic keratitis as the first.: 

The fact that the nerve lesion in superficial punctate kera- 
titis is in all probability situated in the ciliary ganglion 
suggests that neuropathic peripheral lesions in general most 
often may be due primarily to irritation, not of the nerves 
themselves, but of their peripheral ganglion cells. It is 
perfectly conceivable that these cells, being abnormally 
stimulated, could send impulses towards the periphery and 
even continue to do so after the action of the toxin had ceased. 
Such an origin for neuropathic lesions would explain why 
certain regions are more apt to be affected than others. For 
instance, herpes facialis attacks most often the lips and ale 


* The absence of neuralgic pain in superficial punctate keratitis also 
suggests the ciliary rather than the Gasserian ganglion as the site of the 
lesion, but it is possible that this may be dependent only on the character 
of the lesion. 
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of the nose, which is explained, perhaps, by the fact that the 
ganglion cells supplying these regions are more sensitive and 
hence more susceptible to toxins, just as the most susceptible 
retinal nerve cells are those of the macula. Similarly may be 
explained the fact that the cornea is more apt to show neuro- 
pathic lesions than the other ocular structures. This theory, 
moreover, is in accord with the conclusion of Head and Camp- 
bell (18), based on their extensive anatomical investigations, 
that herpes zoster ophthalmicus is due to intense irritation 
of the nerve cells of the Gasserian ganglion by some specific 
infectious agent. 

Another condition which is satisfactorily explained by this 
theory, and which thus lends strong support to it, is traumatic 
relapsing keratitis. This, as is well-known, clinically closely 
resembles neuropathic keratitis. The most probable expla- 
nation hitherto offered for this condition has been that it is 
due to direct injury to the nerves within the cornea, but its 
long duration and relapsing character are against this. If, 
however, it is assumed that the primary injury to the cornea 
stimulates the nerve terminals so intensely as to produce a 
lasting state of irritability in the peripheral ganglion cells 
with which they are connected, the long duration, the relap- 
sing character, and the neuropathic nature of the lesions are 
all satisfactorily explained. This would explain also the cases 
of keratitis disciformis and profunda which result from local 
trauma. 

The conclusion that superficial punctate keratitis is due to a 
lesion of the ciliary ganglion, applies of course only to typical 
cases. It seems possible, in fact highly probable, that under 
certain conditions a lesion of the Gasserian ganglion might 
give rise to similar punctate spots in the cornea. I have 
myself seen such spots at the periphery of the cornea associated 
with a conjunctival nodule at the limbus. Here it is evident 
that the lesion was not in the ciliary ganglion. 


CONCLUSIONS. 
Superficial punctate keratitis (Fuchs) is a form of neuro- 


pathic keratitis. 
The corneal lesions in this condition consist of slowly 
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formed necrotic leucocytic infiltrates seated beneath Bowman’s 
membrane, and are due to the action of pyogenic diffusible 
toxic substances arising at nerve terminals. 

Clinical evidence indicates that the causal nerve lesion is 
in the ciliary ganglion, and that it is probably due to the 
elective action of a systemic toxin on certain of the ganglion 
cells therein. 

In this affection there sometimes occurs well marked focal 
proliferation of the iris blood-vessels. This observation con- 
firms the view that vascular nevi are neuropathic in origin, 
and suggests that certain angiomata arising later in life may 
have a similar origin. 


Disciform keratitis (Fuchs) is essentially of the same nature 
as superficial punctate keratitis, and is likewise neuropathic 
in origin. 

Traumatic relapsing keratitis is due to a state of irritability 
in the peripheral ganglion cells of the corneal nerves, result- 
ing from intense stimulation of the nerve terminals. 
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ILLUSTRATIONS. 


1. Outer fourth of cornea, after fixation in formalin, showing three 
punctate spots. Photo. x 2. 

2. Punctate infiltrate near its centre. The greatest thickening of the 
epithelium is here not immediately over the centre, due to the fact that 
the proliferation of the epithelium does not follow exactly the contour of 
the underlying spot. Bowman’s membrane is only slightly eroded. The 
endothelium on the posterior surface of the cornea is infiltrated with 
leucocytes. The general infiltration of the corneal stroma is slight. Photo. 
x 50. 

3- Two almost contiguous punctate infiltrates. Bowman’s membrane 
is destroyed over each and the epithelium is thickened. In the one on 
the left there are two areas in which portions of Bowman's membrane still 
remain. The break in the epithelium on the right is no doubt artefact, 
due to sponging during the enucleation. Photo. x 4o. 

4. Large punctate infiltrate. Bowman’s membrane is almost intact, 
but shows erosion at site of nerve channel. The loss of epithelium is 
artefact—the cells extending from the margins of the break are basal cells, 
not newly proliferated cells. The endothelium of the cornea is markedly 
infiltrated. Photo. x 60. 

5. Periphery of punctate infiltrate, showing increased intensity of 
process at site of nerve channel, with focal erosion of Bowman’s membrane. 
The epithelium is distinctly altered. Photo. x 375. 

6. Minute infiltrate (.12mm in diameter) centred about a nerve 
channel in Bowman’s membrane, through which a leucocyte is in the act 
of passing. Serial sections show that this is the middle of the focus. Note 
the slight bulging of Bowman’s membrane. The epithelium is separated 
from Bowman’s membrane, possibly due to oedema. This probably 
corresponds to the smallest spot clinically visible. Photo. x 375. 

7. This focus is probably in a healing stage as indicated by the absence 
of infiltration on the left where Bowman's membrane is destroyed for some 
distance from the focus. The epithelium, apparently recently reformed, is 
thin and uneven, due to irregularities in the erosion of Bowman’s membrane. 
Photo. x 60. 
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8. Plane section through margin of infiltrate showing polymorpho- 
nuclear leucocytes approaching it and then undergoing necrosis and frag- 
mentation. Photo. x 250. 

9g. Showing polymorphonuclear leucocytes collected beneath endo- 
thelium on posterior surface of cornea. The corneal stroma above is not 
infiltrated. Photo. x 375. 

10. Periphery of punctate infiltrate, showing splitting up of corneal 
lamelle. Section bleached, and stained in phosphotungstic acid bema- 
toxylin. Only an occasional nuclear fragment is stained. Photo. x 500. 

11. Proliferation of the iris vessels along the dilatator and sphincter 
muscles. There is a small collection of leucocytes in the filtration angle 
below. Photo. x 25. 

12. Localized proliferation of iris vessels along dilatator muscle. Note 
absence of iritis. Photo. x 50. 

13. Plane section of iris, showing focal proliferation of vessels from 
walls of original iris vessels. Photo. x 100. 

14. Plane section of iris, showing abundant new formation of vessels 
simulating an angioma. Photo. x 50. 
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DOCTOR HERMAN KNAPP 
1832-I9II 
An Abppreciation.' 
By CHARLES BRAMMAN MEDING, M.D. 
‘Beyond the loom of the last lone star through outer darkness hurled, 


Farther than rebel comet dared or hiving star-swarm swirled, 
Sits he with those who praise our God, for that they served His world.” 


T is with diffidence no less than with reverence that I pre- 
sent this feeble but sincere appreciation of a great man. 
Diffidence, because many have enjoyed very long and inti- 


mate acquaintance with Doctor Knapp; reverence, because I 
bow to superiority. 

Here, no attempt is made at biography, but rather the 
expression in fittest terms of some valid sentiments which may, 
while hearts are soft with the grief of parting, and memory 
keener in the presence of the great mystery, stimulate fresh 
impulse and inspire to nobler purpose. It is no mere line 
of poetry that the lives of great men do re-mind us. Ideal 
possibilities have no place beside lived realities, and the full, 
closely written pages of the book of this life are the live coals 
on the lips of Ophthalmology, kindling it into the flame of 
richer service. The attainments and successes of some men 
rise above human weakness; we cannot be jealous of genuine- 
ness, and in its presence covetousness is sublimed into zealous 
imitation. 

Memorials are so often grossly exaggerated that even 
love is surfeited, and the praise that would glorify doth really 


t Read before the Section on Ophthalmology of the Academy of Medicine, 
New York, May 15, 1911. 
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belittle. (May I escape this weakness.) No life is lived 
on a level, and in great length of days disposition and tem- 
perament run their gamut. It were well if all might meet 
us in the sunny morn of success and well-being—well if to 
the many-sided world we might turn an ever benign and 
noble front—well if we never outlived that full habit of body 
and mind which doth so transfigure the human at its best, 
but in truth there are twilight hours as well as high noons, 
valleys of depression as well as peaks of attainment. 

Doctor Knapp was a Specialist. He excelled in all the 
best and did remarkably avoid the worst in specialism. His 
power to concentrate both mind and heart on the study of 
his choice was unique. Like Darwin, he was able to exclude 
the many common but treacherous interests that throng the 
successful. That there is loss in such elimination we grant, 
but without it there can be no great ripening of the single 
talent. Born of strong, clean stock that clung close to na- 
ture, his inherited sound organization was cradled in health 
and culture. That trio of potentials—rural birth, home dis- 
cipline, and generous foresight—truled his childhood. From 
it he passed through school, gymnasium, and university into 
the then evolving science of ophthalmology, a science seated 
deeply in mathematics. Big, bursting years of preparation 
these, made possible by a physique which without rest or 
break bore seventy years of labor. He early formed the habit 
of tapping what William James calls the ‘lower levels of 
power,” and so had sustenance and vigor for the night labors 
that followed toilful days. 

In the truest sense Doctor Knapp was a German and had 
in large measure that single eye which sees through the com- 
monplace of practice into the beyond of new conception. 
Though his education never ceased, it never interfered with 
training. Seeking exacter formule for the curvature of the 
cornea did not hinder the deft hand’s skill in corneal section. 
Interest in physiology and pathology dampened not his ardor 
in therapy and operation, but throughout his career he com- 
bined thought and technique, and possessed in extraordinary 
degree faith in natural resource, together with confidence in 
operative interference. Resulting from this dual proficiency, 
came his eagerness and facility in compassing the new. Tak- 
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ing up otology late in life and becoming at least a real factor 
in its development was but a flowering of his perennial men- 
tal youth. 

He had, too, the German zest for work. Said Dr. Anner- 
dale, of Edinburgh, in a conversation some years ago: “He 
has infinite capacity for work and entire modesty in its re- 
wards.’’ The words are an epitome; they constitute Emer- 
son’s definition of genius. He knew no mediocrity whether 
in effort or attainment. His constant word was “It is not 
final.” Riding with him one day, I asked why at his age 
he did not let nurse or interne apply bandages; he answered, 
tersely: ‘‘I am learning to do it better, but it will take much 
practice yet.’’ He was then seventy. To combine the protean 
editorial labors, always classic, the experimental activities 
along original lines, the tremendous private practice of 
nearly one hundred thousand patients, and the foremost 
teaching ophthalmological hospital in the new world, without 
confusion or exhaustion, proclaim the giant in intellect and 
endurance. He abhorred routine and never succumbed to its 
slavery. Even statistics failed to possess him, and what- 
ever the weight of his contributions to them, he frequently 
affirmed ‘‘even a thousand cases prove little.’’ I remember 
well his answer in one of those delightful conversations, just 
previous to an afternoon’s operating. Said a visitor: ‘‘My 
statistics prove that women show greater pluck.”’ Doctor 
Knapp smiled and replied: ‘‘And then you must remember 
that one man’s experience does not make statistics.” This 
in the face of his experience. 

Doctor Knapp was greatest as a teacher. We do not 
forget that to the callow student this sounds amiss. The 
American student group, especially as he knew it, was in no 
sense ready for his teaching. The thirst that can be quenched 
with a thimbleful needs not travel to the river. But to men 
seeking Athene, athirst and afire, Doctor Knapp was a “‘foun- 
tain of many waters’’; to the mind matured, a prince of 
instructors. His teaching was fundamental; he very largely 
escaped mere personal experience. He was a library, not 
an encyclopedia; and so permeating and persistent were 
his lessons that his men everywhere bear their impress indeli- 
bly. He was so widely read, so abreast the useful in every 
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centre, so discriminating in judgment, so eager to impart, 
that he could scarce confine himself to the single topic. To 
men needing help, to brothers perplexed with equal problems 
but fortified with less experience, his discourse was like the 
summer rain, pregnant with needed blessing, his guidance 
at once discipline and reward. With sincere interest, diffi- 
culties were noted but minimized. It was never “Bring 
him to me,” but “Go and do it.” Bidding you bear the 
burden of your weakness, he added strength for the occasion, 
and you went on cheered, fortified, and grateful. This all to 
the honest inquirer, for his professional integrity was superb. 
He had neither patience nor courtesy for other. Petty bar- 
gains, commercial subterfuge, masking conceit, the superficial- 
ity and the pretence—his was no shrine for these. His calling 
was his religion; service his God. Those who knelt with him 
must have a common need. 

That he never attracted hero-worship was due, I think, 
not only to his dislike of it, but to an eminence which could 
not tolerate the paltry. Again, America did not yet compass 
the purely scientific mind, and of our immaturity, be it 
recorded, we did not in the best sense appreciate the man who 
gave up marvellous opportunity and assured prestige at home, 
to minister to our need. But while there was not that gross 
homage, there was, and must increasingly be, an ever-deepen- 
ing sense of obligation. Since physical conquest ever precedes 
the mental, as yet our good land only glimpses the realms 
long occupied by the old world. But so pervasively and un- 
erringly has his work warped the woof of ophthalmology, 
that the future will find him among its patriarchs and redis- 
cover hisdominance. Even yet every means must be crowned 
by an end—an end which too often lies without the pale of 
the subject-matter. Years of patient reading and probing, 
tested out by daily practice, ending perhaps in but a little 
surer foothold on the old, does not appeal to the newly wise, 
and the strain to appear all we hope to be, doth often impede 
our progress and makes us loth to acknowledge the profound; 
we have not yet climbed so high as the feet of wisdom. 

Yet from no viewpoint did our leader show to finer advan- 
tage than in his limitless patience with our shortcomings. 
The frequent uncomplimentary appraisings of our teachers 
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over-sea never had his acquiescence or support. The land of 
his adoption, its people, its poverty of wisdom as well as its 
splendor of resource, he made his very own. Neither at home 
nor abroad washe wont to criticise; he ever showered his 
treasures on the least with every hope of fruition, and therein 
lies the deathless value of his pedagogy. 

Yet success was certainly Doctor Knapp’s. Success 
defined as intensive, sincere, and sacrificial service; success 
in great reputation, sufficient prosperity, and unblemished 
honor; greater success in the love of countless numbers to 
whom he gave light, mental and physical. 

Wonder must be inspired by any review of the scientific 
communications, operations, and instruments which bear his 
name. The former are stamped with the authority of re- 
search; the latter he preferred to style modifications, though 
many times his addition contributed the value. Many times 
we have heard him disclaim credit and as often object to the 
use of his name. Inherent in all we find: sure means to the 
end, simplicity, practicability, and good sense; never involved, 
never merely substitutional; they, like their author, neither 
promised all things to be desired nor discredited the efforts 
of others. I asked him once why he did not write a book; 
he answered, gravely: “I am not worthy. To rehash I am 
not willing, to renew I am not able.’”’” How much would 
we give for the book his sense of values forbade him writing! 

Throughout his practice he cultivated that rare conser- 
vatism which runs not counter to progress; so real a part 
of him was this virtue that his pupils early contracted it 
and no later culture or independence eradicates it. 

There was in Doctor Knapp the culture of the scholar. 
He had to the end the old-world reverence for mentality. 
His own was the creative faculty, not to follow but to lead; 
his eyes alert for to-morrow’s sunrise, his ears atune for 
coming music—the active voice of the verb ‘‘to live.” 

We, who loved him, regret that all did not so know and 
love him. Nor are we forgetful of those failings, those un- 
evennesses which left a rebuff where we had found a caress; 
those words, moods and manners which at times left a sting 
where we had found a father’s rebuke. That the great free- 
dom which afflicts New York’s multitude should at times 
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have stirred his German sense of professional dignity to 
anger, many of us who are not German excuse. Happily to 
me there were no storms; humbly I asked, cheerfully he 
gave; rebuked me often, bore gently with my deficiency, and 
that I never knew his displeasure I feel is due to my apprecia- 
tion of his greatness. 

The life-story of Doctor Knapp presents two lessons to the 
disciples of every calling: first, the value of equipment, and 
second, the habit of concentration. 

Whatever the final estimate, his pupils ever marvelled at 
the erudition of Herman Knapp. Gathered from many 
famous universities and diversified by various residences, 
it was this bottom building as well as his contemporaneity 
that won the friendship and co-operation of the great, and the 
peculiar equality accorded him by the profession across the 
sea. There, his name was ever the open-sesame to laboratory 
and clinic. There, appreciation of his work sprang from 
belief in the depth and substance of his learning. To him 
came the uplift that ever streams from association with great 
learning, and notable in his life for its gift of pride and power 
was his comradeship with Graefe, Donders, Helmholtz, and a 
host of others we honor. 

The second quality is concentration—mental control; 
not merely the will to think steadily and fruitfully to the 
subject at stated or convenient times, but the power to 
force the host of life’s allied phases within the single focus 
of one’s thought and be one’s-self oblivious to all without. 

In this day of the pseudo-professor and the shallow pedant 
he held aloft and with attractive mien, the ideal of a Father 
of Ophthalmology. 

We medical men can leave no memorial other than that 
wrought by the health of coming generations. Our exist- 
ence, if it be worth while, begins its giving at its birth. The 
best we know and do is spent daily, and with it we spend our- 
selves. In the hour of passing we lie encoffined in peace, 
and shortly are forgotten; all we had, given ere we left. Had 
any statesman, philosopher, or other, ministered to hundreds 
of thousands, touched, cleansed, and healed cities-full, how 
great a fame in story and marble had been his! It is a little 
thing to us, who, following our Master, wash the feet of the 
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least. Plaudit and tribute, dear to us as to our brothers, we 
yield, looking forward to the brighter day of health, lon- 
gevity, and usefulness our sacrifice makes possible; but, 
standing at the crossing, this we can and will not fail to do: 
Gather at the parting of our great—take from their lives the 
sweet and the strong—apply to ourselves their virtue and 
their trueness; pass to our young the benediction received 
from the fathers; and, going on, be better, braver, truer 
men for that they lived—and Herman Knapp was of our great. 
May we, as did he, 


““So live that when our summons comes to join 
The innumerable caravan which moves 
To that mysterious realm, where each shall take 
His chamber in the silent halls of death, 
We go not like the quarry-slave at night, 
Scourged to his dungeon, but, sustained and soothed 
By an unfaltering trust, approach our grave 
Like one who wraps the drapery of his couch 
About him, and lies down to pleasant dreams.” 
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TONOMETRY, WITH A DESCRIPTION OF A NEW 
TONOMETER.* 


By Proressor H. SCHIOTZ, CurIsTIANIA. 


Abridged Translation, by Dr. ARNoLD Knapp, from Arch. f. Augenheilk., 
Vol. LII., No. 4; Vol. LXII., No. 4. 


(With two figures in the text.) 


NUMBER of instruments have been suggested to meas- 
A ure the intraocular pressure, but not one has, as yet, 
been generally used. The construction of the various in- 
struments is given in the Graefe-Saemisch Handbuch, vol. 
iv., page 206, with bibliography. The latest and best are 
those of Fick, Koster, and Maklakow. 

There are two kinds of tonometers: first, those which 
produce an impression in the capsule of the eyeball, of a con- 
stant depth, where the force necessary to accomplish this 
varies according to the degree of the intraocular pressure; and 
apparatuses with constant force, where the depth of the im- 
pression varies. A distinction between tonometers of applana- 
tion and tonometers of impression, is not quite correct. Every 
applanation tonometer, with a pressure surface which is not 
too large, becomes, with increasing pressure, an impression 
tonometer. Moreover, there is no difference in the method 
of action. 

It has seemed to me a great want that we did not possess 
a reliable instrument by which the intraocular pressure could 
be easily determined and translated into numerical values. 


t It is regrettable that the translation of Prof. Schidtz’s valuable papers 
should have been so long delayed. The instrument is now in almost uni- 
versal use, yet the publication of the author’s original papers may not be 
without 
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I have been working for a long time upon this problem, and 
with the following result: At first I constructed an apparatus 
which produced a constant impression where a small mercury 
manometer permitted the reading of the recorded force. 
Finally, I used a tonometer with constant force and varying 
impressions. In other words, a combination of both systems. 
This apparatus is simple in construc- 
tion and in manipulation. In the dia- 
gram (Fig. 1) it will be seen that the 
long rod, a, is situated in a sheath in 
which it glides easily. It is 3mm in 
diameter. Its lowest extremity, which 
is to rest upon the cornea, is concave. 
The upper end is pointed and receives 
the weight, z. The sheath, b, has at 
its lower end a foot-plate, 9mm in dia- 
meter, with a concave lower surface, of 
a radius of curvature of 5mm. During 
use, the pointed extremity of this rod is 
in contact with the short arm of a lever 
which rests upon it by its weight. 
Every movement of the rod causes a 
variation in the position of the long arm 
of the lever. At the extremity of the 
long arm of the lever there is a milli- 
metre scale, by which the degree of the 
excursion can readily be read. About 
the sheath, b, there is a collar, c, sup- 
ported by two arms. This collar is 
in contact with the sheath by means 
of very small rolling wheels. When the apparatus is to be 
used, it is most convenient to have the patient lie on a bench, 
with the head held back so that the eyes are directed upward. 
It is also possible to have the patient sit in a chair, with the 
head drawn back, though I do not think the determination 
is as accurate as in the previous position. The eye is anzsthe- 
tized with a 2% solution of holocain. I have used this 
anzsthetic because it does not dilate the pupil. In eyes with 
increased pressure, after the testing of the tension, I employ 
pilocarpine. The patient is asked to look straight upwards; 
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with the fingers of one hand the eyelids are carefully separated 
without pressing upon the eye, and with the other hand the 
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FIG. 2 


apparatus is placed directly upon the cornea. The apparatus 
is supported by the collar, c, and then rests with its own 
weight upon the eye. The reading of the long arm in the 
millimetre scale can then be taken. Three measurements 
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should be made, and the average determined. By means of 
the diagram (Fig. 2), it is easy to determine how many milli- 
metres of mercury pressure corresponds to the reading in 
the millimetre scale. It is necessary to examine with weights 
of different weight. It is evident that in eyes with high in- 
traocular tension, there is no reading when the weight is used 
which is sufficient in the measurement of a normal eye. The 
apparatus, therefore, is supplied with four different weights 
which, with the rod and the lever, together represent the 
weights, 53 g., 73 g., 10 g., and 15 g. When no weight is 
used, the rod and the lever represent a weight of 4 g., which 
can be used in very soft eyes. 

The curves which were determined by measurements made 
by the open eye—that is, one directly communicating with a 
manometer—were supposed to be applicable for the esti- 
mation of the pressure in the closed living eye. This, how- 
ever, has proved to be incorrect, because I at first assumed 
that the weight of the tonometer itself was of no particular 
importance. Later experiments have shown me that the 
weight of the tonometer influences, to a high degree, the in- 
traocular pressure in the closed eye. The curves of the closed 
eye run differently, and are lower than those of the open eye. 
This, however, has very little practical significance. A varia- 
tion of the lever from 6 to 3mm, with the weight, 5} g., 
still remains the normal variance of the normal intraocular 
pressure. This, however, does not correspond, as was previ- 
ously assumed, to a mercury pressure of 24 to 31mm, but 
a pressure of 15.5 to 25mm. My: attention to the great 
difference between the pressure of the open and the closed 
eye was first attracted after the using of a small apparatus 
which I have constructed to verify the tonometer. This 
consists of a small metallic cylinder, about 14mm in diameter, 
whose one extremity is closed by a thin piece of rubber. The 
other is connected with a manometer by a tube, and by means 
of a cock is opened and closed. The piece of rubber repre- 
sents the cornea. 

The almost daily use of my tonometer, during the past two 
years, has shown it to be practical and reliable. An expe- 
rience which we soon make is, that the finger is not relia- 
ble in determining the intraocular tension. I have made a 


522 H. Schiétz. 


number of measurements after using mydriatics and miotics, 
The solutions were salicylate of eserine 44%, hydrochlorate 
of pilocarpine 2%, chlorate of morphine 3%, sulphate of 
atropine 2%, cocaine hydrochlorate 3%. The eye was first 
measured after holocain anesthesia, then the medicament 
was instilled twice with an interval of fifteen minutes, and 
then the measurement was taken three-quarters of an hour 
and one and three-quarters hours later. 

The miotics, eserine and pilocarpine, exert a powerful 
pressure-reducing action upon the normal eye; 2% of pilo- 
carpine rather more than 14% eserine. It has generally been 
taken for granted that the action is the result of the miosis, 
but we observed a very marked reduction n tension in an 
eye with congenital aniridia, and in eyes in which an iridec- 
tomy has been performed the action is distinct. 

Morphine, which is often used in combination with pilo- 
carpine or eserine, has a distinct though transient pressure- 
reducing action, and is probably of no value in the treatment 
of glaucoma. The miosis is inconstant and not pronounced. 

Atropine, in the normal eye, does not seem to have any 
particular effect upon the intraocular tension. This agrees 
with our daily experience. It is possible that there may be 
an unimportant and very transient increase in tension. In 
eyes, however, which are predisposed to increased tension, 
or where the pressure with the tonometer seems to be some- 
what elevated, a drop of atropine always produces a decided 
increased tension. In a patient with pronounced glaucoma 
in the right eye, while the left eye had only a slight increase of 
tension, 27mm Hg. (mercury), atropine was accidentally 
instilled in the left eye. In the course of the next hour the 
pressure rose to 41mm. Czermack’s explanation, that the 
increase of pressure after atropine is the result of the in- 
creased volume of the iris in its periphery by dilatation of the 
pupil, seems to me very plausible. It is conceivable that the 
thickening of the iris-periphery, to a certain extent, may 
impede the access to Fontana’s spaces, and that thus the 
escape of fluid can be retarded which, in an eye predisposed 
to it, may be followed by increased tension. It cannot be 
assumed that the interference with the escape of fluids in 
glaucoma is produced by an occlusion of Fontana’s spaces. 
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In those cases with increased tension, with a normal or even 
deepened anterior chamber, as in buphthalmus, or not in- 
frequently in serous iritis, we can assume that the obstruc- 
tion to the intraocular circulation is caused by an occlusion 
of Fontana’s spaces or of the canal of Schlemm. On the 
other hand, in those cases—which are, of course, the more 
frequent—where the anterior chamber is unusually shallow, the 
obstruction to the intraocular circulation must be sought for 
behind the lenticular system. The obstruction of fluids in 
the vitreous chamber has pushed the lens and the iris forward. 

Cocaine does not seem to have any particular action on 
intraocular pressure, though experience has shown us that 
cocaine, just as atropine, from its mydriatic effect, can pro- 
duce distinct increased tension in eyes which are predisposed. 
A case of this kind was observed in my clinic. To use the 
tonometer, cocaine was instilled in an eye. Immediately the 
pressure rose, and this was only controlled after the ener- 
getic instillation of eserine and pilocarpine. 

If we measure the normal eye repeatedly with increasing 
weights, we sometimes observe variations in the reading, and 
if the weight 54 g. is then used, a different reading is recorded 
than was used at the first measurement. This is probably 
the result of the escape of a certain amount of fluid from the 
eye from pressure. 

I have made a number of measurements at different times 
of the day, but have not found that in normal eyes there is 
any particular variation in the tension. In a young girl, 
with pigmentary retinitis, the pressure in the evening seemed 
to be somewhat lower than in the morning. In pathological 
eyes it is astonishing how quickly and how marked variations 
in pressure may show themselves, especially in glaucomatous 
eyes. In the so-called prodromal attacks, the pressure may 
rapidly rise to 50 or 60mm. A young man whose right eye 
presented a sclero-kerato-iritis, with opacities of the cornea 
and posterior synechia, after a number of prodromal attacks, 
the eye became permanently hard. After an iridectomy the 
pressure became normal for some time. A few weeks later the 
eye seemed to be very soft. The tonometer gave, with a 
weight 5% g., a reading of 17mm, which corresponded to an 
intraocular pressure of only 3mm Hg. On the following day, 
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the pressure had risen to 4omm. He told us that frequently 
in the mornings the eye was very soft and towards evening 
it would become harder again. 

It is, perhaps, possible that the rapidity of the increased 
tension is a determining factor of the development of conges- 
tive glaucoma. The height of the pressure is not necessarily 
of importance. In congestive glaucoma I have not found 
very high pressure, frequently 60 to 7omm Hg. In glaucoma 
simplex, however, a pressure of 100mm Hg., and even more, 
is frequently found. If the increase of pressure is gradually 
developed, the circulation becomes adapted to the variations 
of pressure. It is stated that a detachment of the retina 
is always associated with diminished tension. It has always 
seemed to me that this was erroneous. In the spontaneous 
retinal detachments in apparently normal eyes, I have found 
the pressure to be within the limits of the normal; thus, with 
a weight of 5%g., the reading would be 3 to 6 to7mm. In 
old detachments diminished tension is often present, especially 
in secondary detachments after irido-cyclitis. 

The most marked hypotony which I have observed in a 
living eye occurred in an eye with chronic irido-cyclitis, which 
during the examination remained free from irritation, and with 
a vision of fingers in 4% metre; projection was fairly good. 
With a weight of 5% g., the index on tonometer recorded 
24mm.—in other words, an intraocular pressure equal to o. 
On palpating with the fingers nothing of the eye could be 
appreciated. 

It is stated that increase of tension is of differential diag- 
nostic importance in making a diagnosis of a retinal detach- 
ment and of a tumor. I have taken the tension in three 
cases in which the tumor was small. It is, of course, in the 
small tumors that the diagnosis is the most important. In 
two of these I found an unusually reduced pressure, namely, 
11.5mm in one, and 19mm in the other. 

Measurements before and after enucleation in a glauco- 
matous eye, with very high pressure, 122mm Hg., showed, 
after enucleation, a pressure of 72mm Hg. In a normal eye, 
with 19mm Hg. pressure, after enucleation the pressure was 
equal to nothing. 

Among a number of post-mortem measurements, one gave 


< 
: 


Tonometry, with a Description of a New Tonometer. 525 


an excursion of 20mm Hg. with a weight of 514 g., showing 
that the intraocular tension was equal to nothing. 


I should like to urge the colleagues who are using my 
tonometer to be very careful to cleanse the instrument 
thoroughly after its use. The rod is to be taken out and to- 
gether with the foot-plate carefully washed: It is not infre- 
quent that an instrument is returned to the maker, and a 
thorough cleaning is all that is necessary. It is well to use 
in cleaning some fluid which is indifferent to the eye, like 
water or boric acid. I should like to warn against the use of 
alcohol or ether. Some may remain in the cylinder and drop 
into the eye. 

The apparatus is manufactured by N. Jacobsen, in Chris- 
tiania, and costs 65 kronen. 


PHOROMETRY OF NORMAL EYES IN YOUNG MALE 
ADULTS. 


By Mayor P. C. FIELD, M.C., U.S. A. 


B’ normal eyes the writer means those with visual acuity 
of $$ or better in each eyewithout glasses, with no mani- 
fest squint or other abnormality, and without any subjective 
symptoms. The young male adults varied from 18 to 25 
years of age with the approximate average of 21 years. They 
were all American citizens, the great majority American 
born, representing all the nationalities, with great variety 
of occupation, and gathered together from both country and 
city in every State of the Military Department of the East 
extending from Maine to Florida. These 100 represent those 
comparatively few men, with $$ vision, in each 1000 appli- 
cants for enlistment in the U. S. Army, who have been chosen 
by recruiting officers stationed in cities in the Atlantic Coast- 
line States, from among a much larger number of applicants, 
who were rejected by them as unfit physically. They also 
represent the survival of the fittest after a most thorough 
physical examination by medical officers at the Recruit 
Depot, Fort Slocum, N. Y., prior to enlistment, after 12% of 
rejections for physical defects, and one month’s trial and 
observation for mental and physical defects, while being 
put through a most comprehensive and thorough course of 
physical training at this Recruit Depot. During this month’s 
training, they are not allowed to leave this island Military 
Post and hence are free from vices, and their personal hygiene 
is most minutely supervised by specially selected officers and 
non-commissioned officers. It is believed that these 100 
men in full physical training, furnished eyes, for phorometry, 
as nearly normal and representative of the whole Atlantic 
Coast-line population as could be obtained elsewhere. 
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. The object of these tests was primarily to determine in 
my own mind how many normal eyes had perfectly balanced 
extrinsic ocular muscles, as some ophthalmologists claim 
they should have, or how many normal eyes really had a 
varying amount of so called “Imbalance” or, if you please, 
“latent disturbance of equilibrium,’ without manifest squint 
or other symptoms. My first examination was made after 
the men had had two weeks of their month’s vigorous physical 
training, and was made with a Stevens phorometer. Both 
a test for distance of twenty feet and a near test at fifteen 
inches were made, great care being taken to level the instru- 
ment at each individual test and not to disturb the level 
in rotating the prisms. Each man was given an opportunity 
to stop the usual involuntary effort to overcome the artificial 
diplopia, before rotating the prisms to measure the deviation. 
First hyperphoria was tested for at each distance, and next, 
the lateral deviation test was made. The test was repeated 
in each man, at once, as a check upon his intelligent co- 
operation, and the last reading accepted as correct. The 
results in detail of this first phorometer test of the 100 men, 
made as above stated, are as follows: 


No Hyperphoria for distance 45%. 
No Hyperphoria for near 48%. 


Hyperphoria for near and not for distance 21%. 
Hyperphoria for distance and not for near 29%. 


4° Right Hyperphoria for distance 5%. 

¥4° Right Hyperphoria for near 16%. 

1° to 2° Right Hyperphoria for distance 1%. 

1° to 2° Right Hyperphoria for near 3%. 

Total having Right Hyperphoria for distance 6%. 
Total having Right Hyperphoria for near 19%. 


6° Left Hyperphoria for distance 31%. 

4° Left Hyperphoria for near 15%. 

1° to 2° Left Hyperphoria for distance 15%. 

1° to 2° Left Hyperphoria for near 8%. 

Total having Left Hyperphoria for distance 46%. 
Total having Left Hyperphoria for near 23%. 
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Hyperphoria combined with Exophoria for distance 16%. 
Hyperphoria combined with Exophoria for near 9%. 
Hyperphoria combined with Esophoria for distance 19%. 
Hyperphoria combined with Esophoria for near 10%. 


14° Exophoria for distance 8%. 

1° Exophoria for near 9%. 

1° to 2° Exophoria for distance 20%. 
1° to 2° Exophoria for near 9%. 

2° to 3° Exophoria for distance 3%. 
2° to 3° Exophoria for near 2%. 

3° to 4° Exophoria for distance '2%. 
3° to 4° Exophoria for near '2%. 
Exophoria for distance and not for near 18%. 
Exophoria for near and not for distance 7%. 


14° Esophoria for distance 9%. 
14° Esophoria for near 6%. 

1° to 2° Esophoria for distance 18%. 

1° to 2° Esophoria for near 7%. 

2° to 3° Esophoria for distance 2%. 

2° to 3° Esophoria for near 3%. 

3° to 4° Esophoria for distance o. 

3° to 4° Esophoria for near o. 

4° Esophoria for distance 1%. 

Esophoria for distance and not for near 18%. 
Esophoria for near and not for distance 6%. 


Total number of men in 100 with no imbalance 11%. 


The second test was made by the Stevens phorometer after 
the men had been benefited by two more weeks of physical 
training, and was confined to 25% of the original number taken 
at random. The results were as follows: 


Hyperphoria had disappeared for distance in 44%. 
Hyperphoria had disappeared for near in 26%. 
Esophoria had disappeared for distance in 41%. 
Esophoria had disappeared for near in 41%. 
Exophoria had disappeared for distance in 33%. 
Exophoria had disappeared for near in 11%. 

tOne with slight movement with cover test. 
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In addition, there were about 1% who showed a decrease in 
the original 4 to 1 lateral deviations and the same proportion 
who changed to 14° Esophoria from 4° Exophoria, or the 
opposite, as shown at the first test. None of the original 
11% without any imbalance showed a change from the first 
test. 

The third test was made within twelve hours after the second 
test, with the same number of men and was the ordinary 
prism test for convergence and divergence and vertical 
deviation. The average for prism divergence was 5°, for 
convergence 12°, and for the vertical deviation, sursumduction 
averaged 2.01° and deorsumduction 2.08°. In making this 
test it was noted that those who had no imbalance, except 
less than 1° of hyperphoria by the Stevens phorometer, and 
particularly in those who showed perfect muscle balance, 
the power or ‘‘tendency to fusion” was very weak and a 
.50 (14)° prism caused a diplopia in all directions which they 
did not overcome when told to concentrate their vision and 
“blink” their eyes. Acceptance of this for record (as per 
the authoritative works on the subject) would have been in- 
correct, since it was found that, if the examiner persisted in 
using stronger prisms and gradually increasing the lateral 
diplopia, he stimulated the desire or tendency to fuse when he 
reached a 4° prism, and then the diplopia was overcome and 
continued until the amount of the real power of convergence 
or divergence by prism test was finally determined, which in 
these men was considerably below the average power shown 
by the others with undoubted imbalance. With one excep- 
tion, no man had more than 8° for divergence, or 20° for con- 
vergence, or 4° for vertical deviation. The one exception was 
curious enough to receive special mention. His vision was 
$$ flat, retinoscopy showed only in the horizontal meridian, 
a hyperopia of less thani D. There was no manifest squint, 
and the cover test developed none. He had no esophoria or 
exophoria, very carefully checked at both the first and second 
tests by the phorometer for both distance and near, and 
yet the prism test for distance showed 6° for divergence and 
54° for convergence, 2° for sursumduction and 2° for the op- 
posite, while the Maddox rod made him have no lateral 
deviation for distance and 3° of esophoria for near. He 
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had 2° of left hyperphoria for near by phorometer, and 4° by 
Maddox rod for near. Being told that he ought to have a 
squint, he volunteered the information that he had had an 
inward squint in childhood, which had been gradually over- 
come, not by operation or lenses, but by the frequent vigorous 
use of the flat of his mother’s hand whenever she caught him 
“looking cross-eyed.”” 

In comparing the second test (phorometer) with the third 
or the prism test, both tests being made on the same day, it 
was noted that 3 of the men showed a ratio of 5 to 3 between 
the lateral muscles—that is, as to prism adduction and abduc- 
tion, and of these 3 none showed more than 4% of lateral 
imbalance and most of them showed no lateral imbalance by 
the second test. On the other hand, the remaining 4 examined 
showed ratios varying from 2 to I, to 9 to I, and these also 
in the second test had the higher readings for lateral imbalance. 

The fourth test was made with the Maddox rod, for compari- 
son with the Stevens phorometer and ordinary prism test, 
and in hope that those who were bothered by the unconscious 
effort to fuse the similar images in the phorometer test, and 
hence give variable readings on the index, would not do so 
with the dissimilar images produced by the Maddox rod. 
This test was made with the same men used for the second and 
third tests and for distance only. 

The results show that 14° to 1° of hyperphoria or esophoria 
or exophoria by the phorometer was not evident by the 
Maddox rod test. 

Comparing the second, third, and fourth tests, which were 
made at intervals too small to consider any improved physical 
condition as affecting them, it was noted that lateral deviations 
of 1° to 114° as shown by the phorometer were not evident in 
the ordinary prism test, adduction and abduction being within 
the accepted ratios of 5 to 3 or 3 to 1. On the other hand, 
imbalance as shown by the prism test was regularly shown 
by the Maddox rod test. 


SUMMARY. 


1. That %° to 1° of hyperphoria and 14° of esophoria 
and exophoria are unimportant, probably often due to spasm, 
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too often changing to opposite readings at repeated examina- 
tions with the phorometer, and hence not indicative of a true 
heterophoria. 


2. That too large a proportion of small latent deviations, 
both lateral and vertical, disappeared during a strict course of 
training with greatly improved physical condition, to ignore 
the claim that improved physique, or the opposite, does affect 
the tone and balance of the extrinsic ocular muscles. 


3. That only 11 out of 100 normal individuals with normal 
eyes had perfectly balanced extrinsic ocular muscles is strong 
evidence that it is not usual or necessary for normal eyes to 
have absolute muscle balance. 


4. That the ordinary prism test for the individual muscles, 
considered with fixed ratios, when not checked by other tests, 
does not necessarily show “latent disturbances of equilib- 
rium” of 1° to 2°, and, further, is more accurate in showing a 
real insufficiency than the phorometer test. 


5. That the power or tendency to fuse is weakest and 
slowest in those who have no latent deviation to constantly 
overcome by increased innervation. Hence the prism test 
for individual muscles, if hastily made, may give a false idea 
of strength and balance. 


6. That the prism test and the Maddox rod test proved 
more accurate in showing real deviations. 


DYSTROPHIA EPITHELIALIS CORNEZ (FUCHS) 
WITH THE REPORT OF A CASE.* 


By Dr. ARNOLD KNAPP. 


HE patient, a lady, 82 years of age, came to me on 
February I, 1910, with a hypermature cataract in the 
right eye. The left eye had been operated on for 
cataract 12 years ago though the sight in that eye had 
never amounted to much. There was quite a thick secon- 
dary cataract with iritic adhesions, so that I did not at 
that time pay much attention to the corneal changes which 
were present, but proceeded to extract the cataract of the 
righteye. This was done without any accident on February 
1oth. At the first dressing, four days later, the wound was 
closed; no irritation, some deep opacity in upper cornea, 
the usual striped keratitis. This opacity on February 22d 
had become fainter. On March 8th vision with correct- 
ing glass was zo. The cornea showed a faint superficial 
opacity; the surface was uneven and finely stippled and 
was anesthetic. The deep vertical opacities were still 
present. The eye was otherwise perfectly normal; the 
pupil dilated freely with atropin. Tension normal. The 
condition was a very disquieting one for me; it seemed a 
neurotrophic disturbance which I could not explain. Dionin 
salve, yellow oxide of mercury salve, subconjunctival in- 
jections, hot applications, and bandaging was the local 
treatment; arsenic, strychnine, and iodid of potash were 
given internally. They were, however, of no avail. There 
was a temporary improvement, the corneal surface became 
smoother, and the opacity less in the centre; then later the 
corneal changes increased. At no time was there any sus- 
picion of increased tension; unfortunately I neglected to 
use the tonometer. 

At this time Professor Fuchs’s article on ‘‘ Dystrophy of 
the corneal epithelium” (Graefe’s Archiv, vol. Ixxvi., No. 3) 


t Read at meeting of American Ophthalmological Society, New London, 
Conn., July 11, 1911. 
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appeared, and I was gratified to find an explanation for 
this obscure condition. I then examined the other eye 
more carefully and found the cornea partly opaque with 
distinct small vesicles; the tension was not raised. The 
condition seems to be but a more advanced stage of the 
corneal changes seen in the eye recently operated upon. 

On Feb. 11, 1911, a year after the cataract extraction, 
the vision was unchanged. The cornea was superficially 
opaque except for a well defined clear area down and in. 
There were faint but distinct vesicles. The sensibility of 
the cornea was reduced and in some places lost. The 
patient has since died. 


Professor Fuchs, in his article based on 13 personal obser- 
vations, gives us an unusually clear and complete picture of 
this interesting condition. He summarizes it as being a 
degenerative process of the cornea occurring in the aged and 
usually infemales. One or both eyes are involved. The first 
symptom is diminished sensibility of the cornea. The cornea 
then becomes opaque, generally in the superficial layers, and 
most marked in the pupillary zone. The corneal surface is 
opaque, uneven, with fine vesicles. In some of the cases 
glaucoma is present, though the opacity does not seem to be 
in any way the result of increased intraocular tension. The 
opacity slowly increases, and finally newly formed tissue is 
deposited on the cornea between Bowman’s membrane and 
the epithelium. The cause is unknown and there is no 
treatment. 

To my mind the above mentioned case belongs to this 
group of dystrophies. It is of interest as the condition could 
be followed from the very start. The tendency to this corneal 
degeneration was present before the operation, as the condi- 
tion of the other eye operated upon 12 years ago shows. I 
regret that I did not appreciate the importance of testing the 
corneal sensibility before operation, as it is clear that the 
operation was the exciting cause. 

The senile sclerosis of the cornea, mentioned by Fuchs as 
occurring after operations, which may be confounded with 
this condition shows a deeper corneal opacity and the super- 
ficial changes are absent. In my case the deep opacity, the 
striped keratitis, cleared up, while the superficial changes 
progressed and were permanent. 


KERATITIS PUNCTATA SUBEPITHELIALIS. 
By Dr. HARRY S. GRADLE, Cuicaco. 


HE various forms of keratitis have been so well described 

and so sharply defined that practically all inflamma- 

tions of the cornea will fall into one class or the other. But I 

have had occasion to observe five cases which do not seem to 

correspond to any of the well-known divisions and practically 
form a class of their own. 


CasE 1.—Mrs. E., 39 years. September 2,1910. Some 
irritation and watering of right eye off and on for past few 
nights. Left eye weak. 

Status Presens—R. E.: Externally normal except for 
vascular irritability. Cornea apparently normal, but on 
lateral and mirror-loupe illumination, some subepithelial 
faint mottling, not discrete, but in an irregular oval area. 
Epithelium normal. Eye otherwise normal. L. E.: One 
corneal scar post corpus alienum. Vision, corrected. R. 4%. 

L. #2. Therapy: Dionin, unguent. flav. oxid., silver 
nitrate 2%. 

Sept. 28th. Worse for 2-3 days, but now improving. 
Right eye shows new irritation. Turgor, ptosis, and slight 
irritability. Old area gone, but a new one right next to 
it has appeared with the same characteristics. 

Nov. 11th. Teeth and urine reported normal. Photo- 
phobia gone. Former area entirely disappeared. One 
punctate subepithelial infiltrate still present. 

Dec. 5th. Discharged as cured. 

CasE 2.—Mrs. F., 41 years. Nov. 22, 1910. Has occa- 
sionally left ‘‘ulcer” lasting weeks. New one present 
since yesterday. 

Status Presens—R. E.: Old corneal nebula, otherwise 
normal. L. E.: Deep subepithelial infiltration near upper 
outer limbus. No erosion of epithelium, which is normal. 
No ciliary injection. Ophthalmoscopically normal. Ten- 
sion normal. Therapy: Atropin, dionin, and unguent. flav. 
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Epithelium over area has sloughed, leaving the appear- 
ance of an ulcer. Culture shows a few avirulent pneumo- 
cocci (probably contamination). Cautery. 

Dec. Ist. Primary infiltrated area covered with epithe- 
lium and less in size. Yesterday morning another infil- 
trate of practically the same size and appearance appeared 
near the limbus, down and in, causing a great deal of pain 
and photophobia. Atropin and dionin. 

Dec. 5th. New corneal infiltrate near limbus at axis 90, 
covered with normal epithelium. A great deal of photo- 
phobia, but practically no injection. Repeated cultures 
from conjunctival sac remain sterile. 

Dec. 8th. Infiltrates slowly disappearing. 

Dec. 22d. Infiltrates now merely nebule. 

Apr. 21, 1911. In past six weeks has had five attacks 
in rapid succession, each disappearing in a few days without 
medical aid. Now has a 2mm subepithelial infiltrate with 
intact epithelium near limbus down and out. Moderate . 
injection and photophobia. Two nebule remain from 
previous attacks. Therapy: Subconjunctival normal salt 
solution injections. 

May 31st. Since yesterday morning has suffered from a 
fresh attack, the infiltrate being located up and out. Again 
salt injections. 


As this patient resides out of the city and comes only now 
and then, it has been impossible to follow the trouble as accu- 
rately as I would have wished to. Hence I have to take her 
word that the trouble disappears rapidly after the subcon- 
junctival injections. 


CasE 3.—Mrs. F., 33 years. Jan. 10,1910. For several 
years has had spells of ocular injection and pain. Last one 
occurred last February and healed in a few days. Present 
attack since morning. 

Status Presens—L. E.: Normal. R. E.: Slight ciliary 
injection, also trace of conjunctival injection. Very faint 
grayish intracorneal subepithelial infiltrate down and out 
from pupillary area. Epithelium intact and eye otherwise 
normal. Therapy: Atropin, unguent. flav., and dionin. 

Sept. 10, 1910. Has had various attacks off and on. 
Now slightly irritable. Distinct minimal corneal injection 
_ a trace of ciliary injection. Subepithelial infiltrate up 
and in. 

Dec. 1st. Fresh 1 X1mm infiltrate in vertical meridian. 
Culture from conjunctival sac remains sterile. 

Feb. 18, 1911. Returned with fresh attack, right and left. 
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R. E.: Conjunctival injection. A grayish 3mm subepithe- 
lial oval infiltrate covered with normal epithelium. L. E.: 
Same as right only more injected. 

Feb. 20th. R. E.: Eye more injected, but infiltrate the 
same. L. E.: Injection gone and infiltrate disappearing. 


I have not seen this patient since the last date and hence 
know her condition only as she telephoned me, that both 
eyes were pale and without pain two days later. Since then 
she has not had an attack. 


CasE 4.—Miss F., 21 years. Dec. 22, 1909. Since last 
July more or less variable slight inflammation without 
marked pain. 

Status Presens—R.E.: Normal. L.E.: Very slight con- 
junctival injection, a little ciliary irritability, and a slight 
dull episcleral injection. On lateral illumination in the 
pupillary area can be seen a very faint superficial subepithe- 
lial confluent dotting of the cornea. Does not stain. 
Eye otherwise normal. Scarcely any subjective symptoms. 
Vision slightly reduced. Fundus normal. Therapy: Dionin 
and unguent. flav. 

Jan. 3d. Someimprovement. Atropin. 

Jan. 7th. Same as before. Conjunctive hyperemic, 
but after adrenalin look normal. Pronounced subepithelial 
confluent dotting of cornea, especially on lateral illumina- 
tion. Dots are faint and irregular without any distinct 
outline but are not ‘‘washed out.”’ Surface lustre unmis- 
takably present. Vision varies on different days not in 
strict proportion to corneal condition. 

Jan. 15th. Marked improvement. 

Jan. 20th. Cornez normal. 

Oct. 26th. Past two days slight left irritation. Some 
coarse injection. Large corneal superficial subepithelial 
infiltrate with a small satellite. 

May 15, 1911. Past two months off and on slight dis- 
turbances in right eye, hitherto free. Less severe than 
formerly. Now 1mm from limbus at 45 is a small 0.5 
mm infiltrate. L. E.: Slightly injected. Therapy: Unguent. 
flav., subconjunctival salt solution injections. 

May 18th. Discharged as cured. 

CasE 5.—Mrs. G., 52 years. May 28, 1911. Has had 
two or three such attacks within past six years, but never 
lasting more than two or three days. 

Status Presens.—L. E.: Normal. R. E.: Near limbus up 
and in is an oval infiltrated subepithelial area about 2} X 
I mm. Epithelium intact. Some slight conjunctival 
injection. Marked photophobia. Eye otherwise normal. 
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June 1st. Photophobia less. Condition otherwise un- 
changed. 

June 3d. Subconjunctival salt solution injection. 

June 5th. Photophobia gone. Area not so dense. 

June 10th. Infiltratedisappeared without leaving a trace 
of a scar. 


I have given only the course of these cases and have omitted 
the detailed description of the areas for they are so similar 
that one general description can suffice. 

KERATITIS PUNCTATA SUBEPITHELIALIS, if I may be allowed 
to so term it, can be divided into three stages. In the initial 
stage of the attack a marked cedema of the lids is visible 
and this is accentuated by the intense photophobia. The eyes 
itch, but there is no secretion. The tarsal conjunctive are 
hyperemic and there is a slight coarse injection of the bulbar 
conjunctive. On the cornea, usually nearer the margin than 
the pupillary area, can be seen a grayish, infiltrated area, 
varying in size from slightly larger than a pinpoint up to a 
spot three millimetres in diameter. It is sometimes composed 
of minute punctate areas which seem to merge into one ano her 
but are never discrete. It is usually sharply outlined and 
oval, the long axis lying in any direction, and seldom is there 
more than one present, although other areas representing 
secondary attacks may appear before the primary area has 
disappeared. The infiltration lies entirely beneath Bowman’s 
membrane, but does not extend into the depths of the cornea. 
It seems to involve only the superficial layers of the substantia 
propria cornee. The cornea below and around the area 
shows absolutely no changes. The epithelium is intact, 
giving a perfect window reflex, though at times somewhat 
dull because of the background, and refusing to stain with 
fluorescin. In one case the epithelium over the area sloughed 
off on the third day of the attack and revealed a shallow de- 
pression which rapidly filled out. Never after the primary 
onset does the area increase in size. 

The rest of the cornea is perfectly normal and no deposits on 
Descemet’s membrane have ever been observed. The rest of 
the eye does not participate in the inflammation. The initial 
stage usually lasts from three to six days after the onset, 
which frequently occurs at night. 
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In the second stage, the photophobia disappears early and 
the conjunctival injection lessens. The infiltrated area 
usually remains after all the subjective and objective symp- 
toms have disappeared. It may remain apparent for six 
weeks before the last traces are gone and it seems to disappear 
by a gradual absorption of the infiltrate at the edges. In 
only one case was a permanent nebula left. 

In the quiescent stage of the disease, the eyes appear per- 
fectly normal. There is no vascularization of the cornea 
and the conjunctival vessels are not swollen or enlarged. But 
suddenly without any warning an attack may set in. The 
attacks have occurred as frequently as three weeks apart or 
there may be no trouble for an indefinite period. There does 
not seem to be any especial predilection for either eye. 

The various attacks seem to be self-limited and therapeutical 
measures seem tobe of but little avail. Constitutional treatment 
(salicylates, mercury, etc.) has no effect whatsoever and the 
only local measure that relieves or seems to have any limiting 
influence upon the trouble is a subconjunctival injection of 
normal salt solution. Atropin produces a prompt mydriasis, 
but is of no therapeutic value. A 2% yellow oxide of mer- 
cury ointment seems to have a beneficial influence upon the 
epithelium and tends to prevent it from sloughing. 

All of the patients were women, four of whom were over 
thirty-three years of age. In every case, constitutional 
trouble (gynzcological, intestinal, or urinary) could be ex- 
cluded. The teeth were examined and cared for by compe- 
tent dentists and the only common general symptom was a 
mild anemia, as is very common in a large city. Abso- 
lutely no etiological factor could be found. 

Histological examination of the eyes has, of course, not been 
possible. But in all probability, the infiltrate consists of a 
mass of leucocytes, invading the outermost strata of the cornea, 
attracted there by some form of chemotaxis. The fact that 
no scar remains would speak rather for the cell invasion than 
for any destruction of corneal lamella. If the area were due 
to an cedema, it would not be so sharply circumscribed and 
would disappear more rapidly. That it is not an ordinary 
infection is shown by the limitation of the area and by the 
non-spreading after the primary appearance, as well as the lack 
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of vascularization. But what the nature of the attraction 
of the leucocytes is cannot even be guessed at. 

Keratitis punctata subepithelialis can be sharply differen- 
tiated from the present known forms of corneal inflammation. 
The age and sex of the patient play a réle here which is not 
the case in any of the forms of keratitis except the distrophia 
corner epithelialis of Fuchs, which however presents an 
entirely different clinical picture.. The absolute lack of etio- 
logical factors differentiates it from all of the various inflam- 
mations of known etiology. Again, no other inflammation of 
the cornea occupies the exact anatomical position that these 
infiltrates do and at the same time allows the epithelium to re- 
main intact. The lack of posterior precipitates differentiates 
it from the various forms of strumous keratitis. 

To summarize :— 

There occurs in women, usually past the age of thirty, a 
form of keratitis of unknown etiology. 

This keratitis occurs in the form of isolated grayish infil- 
trated-looking areas, lying under Bowman’s membrance, with 
an intact superficial epithelium and characterized by sub- 
jective injection and photophobia. 

It occurs at varying intervals in either eye and is self- 
limited. 

It does not seem to be markedly affected by any known 
form of treatment. 


REPORT OF THE PROCEEDINGS OF THE OPHTHAL- 
MOLOGICAL SOCIETY OF THE UNITED 
KINGDOM. 


By Mr. C. DEVEREUX MARSHALL. 


An ordinary meeting of the Society was held at the Medical 
Society’s Rooms, Chandos Street, W., on Thursday, June 8th, 
Dr. G. A. Berry, President, in the Chair. 

Mr. ARTHUR BENSON showed a case of extra-dural tumor 
of the optic nerve, and Mr. A. W. Ormonp a case of myotonia 
atrophica with cataract. The latter was discussed by Dr. F. 
E. BATTEN, who considered it belonged to a group of myo- 
pathy. There was also another class of myopathy associated 
with cataract in young children. Mr. RAYNER BATTEN also 
spoke uponit. Dr. GEoRGE Mackay showed a case of spring 
catarrh treated by radium, and a case of penicillium glaucum 
in the canaliculus. Mr. SypNEY STEPHENSON showed an 
early case of the limbal form of spring catarrh. Dr. F. E. 
BATTEN showed, for diagnosis, what he regarded as a case of 
tubercle of the choroid. Mr. CoBBLEDICK showed a case 
exhibiting congenital deficiency of the voluntary muscles 
supplied by the right third nerve. 

Mr. Wray read a paper on Conical cornea. He urged it 
was important to diagnose conical cornea early, for a cone 
implied thinning as well as softening. Efforts should be 
made to stop the thinning—to prevent the increase of patho- 
logical astigmatism, and to reduce that already formed. Ac- 
cording to the author, conus was preceded by astigmatism 
against the rule, most correctable by a plus cylinder tending 
5° to 15° down andin. A minus cylinder was more frequently 
needed, possibly because myopia was less frequent than 
hypermetropia. The conus was detectable by the mirror 
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where the astigmatism was about plus 1. Over plus 2.5, 
the vessel test and cone shadow were easily seen, though above 
5 the vessel phenomenon was less so. Most of the patients 
were females from 18 to 25 years of age. The important 
points in diagnosis were: (a) The correcting cylinder being 
generally plus and 5° to 15° down and in. A distinct cone 
shadow in those which developed on account of asthenopia. 
(c) The blood-vessel phenomenon being always marked, but 
more easily seen in the lower grades. (d) The astigmatism 
being seldom stationary. (e) The patients seeking advice 
later than those with ordinary astigmatism. (f) Distant 
and near vision with and without glasses being be ter than 
in ordinary astigmatism. It had been said that there was no 
evidence that suitable treatment could retard the progress 
of the conical cornea. This was not the author’s experience. 
Nothing short of accurate correction would prevent the 
“lid-squeezing” that masked and accelerated the evolution 
of the cone, even if softening and thinning were not present. 
The leading points in treatment were: (a) accurate glasses; 
(b) no work at reading distance; (c) good hours; (d) air, 
exercise, etc., no night work; and (e) a suitable occupation. 
Local treatment should be based on the type in hand. Type 
I—uniocular conus astigmatism. Both eyes to be corrected, 
as the other would probably become affected later. A slight 
pressure bandage should be worn night and day over the 
affected eye. No work at reading distance. Type 2—both 
eyes affected. Astigmatism plus 6D. Binocular bandage 
night and day. During exercise one eye open. The eyes 
never to be fully opened. Correcting glasses when the eyes 
were in use. Type 3—considerable difference between the 
eyes. The worse eye should be bandaged night and day. 
The good eye, suitably glassed, to be used for exercise and 
meals. The good eye not to be opened wider than necessary. 
Type 4—uniocular cone, astigmatism in the other. The same 
treatment as previously stated. The cautery should be used 
if the cone were considerable, or if minor measures effected 
no improvement in three months. Type 5—binocular conus. 
The best operative treatment was Sir Anderson Critchett’s, 
but it should be clearly understood the operation neither 
strengthened the softened cornea nor cured the thinning. 
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Mr. Wray regarded operative procedures neither as the be- 
ginning nor the end of treatment. He had had a case in 
which vision was $ immediately after the operation, but 
reduced to fingers several years later. Sir ANDERSON Crirt- 
CHETT said the subjects of the condition were generally debili- 
tated, and he asked what was the reason for employing 
mercury. With regard to operation, nothing could excel the 
marvellous improvement in sight obtained by removal of an 
ellipse. One naturally had in mind the prescribing of the 
greatest amount of good to the greatest number. He had 
had a case in which the vision was $ afterwards, and Mr. 
Stanford Morton and the late Mr. Silcock had obtained as 
much as §. By his (Sir Anderson’s) method one could deal 
successfully with the cases in which softening had already 
occurred, and in which removal of an ellipse was a practical 
impossibility. He aimed at not perforating the cornea, and 
since he introduced the method he had operated upon 19 
or 20 cases, and among those he had found it necessary to 
repeat the operation on 3 or 4 occasions. Those were early 
cases, when he did not venture to go as near to Descemet’s 
membrane as he subsequently did. The principle of his op- 
eration was the formation of three bands comparable to the 
hoops around a barrel, with the idea of getting graduated pres- 
sure from the three bands. The apex of the cone he dealt 
with by means of a rather highly heated cautery, burning 
until he got as near to Descemet’s membrane as he dare go. 
Dr. MAITLAND Ramsay said he could corroborate all that had 
been stated about the operation, which he had performed in 
from a dozen to twenty cases, and he was very well satisfied 
with it. Dr. Gzorce Mackay raised the question of using 
convex cylinders in these cases, his idea being that conical 
cornea required concave cylinders. Mr. JOHNSON TAYLOR 
took the opposite view to Dr. Mackay. Mr. SypDNEy STE- 
PHENSON alluded to Mr. Lang’s remark that many patients 
with conical cornea did remarkably well with high convex 
cylinders. He reminded the meeting that William Thomp- 
son, of Philadelphia, in 1872, pointed out that in many cases 
of conical cornea the symptoms could be relieved by optical 
correction. Dr. LANDoLT (Paris) said that when any treat- 
ment could be undertaken to correct the defect produced by 
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kerato-conus, one willingly resorted to it but it was very 
rare that any optical correction was applicable to kerato- 
conus, either cylinders or highly concave lenses. Where 
those failed he had tried with good results simple cauterization 
of the highest point of the cone with the galvano-cautery 
point. One should not go too deep, but should be willing to 
repeat the operation. Mr. LANG remarked, in reference to 
Mr. Stephenson’s comment, that he did not invent the high 
convex cylinder for the condition; he derived the idea from 
Mr. John Couper. One might go as high as 15 or 16. The 
PRESIDENT expressed his anxiety about the ultimate history 
of the cases. He had no experience of the results after a 
long time. Sir Anderson Critchett, answering the Presi- 
dent, said that a fortnight ago he had a letter from a patient 
on whom he did the operation 14 years ago, and whose sight 
was still much improved. Mr. Wray replied at length to 
the criticisms, pointing out that he used mercury with large 
potations of water with the idea of improving the general 
health; and a doctor patient had testified to the benefit he 
derived from that treatment. Prophylactic treatment was 
not inconsistent with the operative treatment. 

Major Ex.ior, I.M.S., read a paper entitled The operation 
of simple trephining for the relief of glaucoma. The paper 
was based upon 400 recent operations at the Government 
Hospital, Madras, performed by 15 surgeons. The quadrant 
of the eye for the trephining was the upper, for choice, as 
the wound was less exposed to infection, and was under the 
cover of the lid; also the flap rarely required a stitch. In 
staphyloma one must choose the best available spot. Origi- 
nally he brought his incision on both sides of the cornea; 
but now he made a flap out of each side of the cornea, to pro- 
vide a clear way for the fluid which filtered through the anterior 
chamber. The conjunctiva should be seized as high up as 
possible with forceps and drawn down, the patient being 
instructed to look strongly downwards. A general anes- 
thetic was practically never used in the Madras Hospital. 
It was not necessary to clean right down to the sclerotic 
throughout the limits of the flap, only down to the part where 
it was intended to trephine. It was a great mistake to pull 
upon the flap in any way. The appearance at the edge of 
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the cornea was very comparable to the appearance of the 
glans penis; the cornea seeming to overhang the surrounding 
sclerotic like the corona of the glans penis surrounding the 
neighboring part. In Madras they steadily separated the 
corneal conjunctiva from the cornea itself, splitting the cornea 
so as to get well forward on to the anterior chamber. If 
one went too far back one came upon an adherent iris and there 
was trouble. When beginning to split the cornea one saw 
an appearance like a myopic crescent, and when that was 
seen surrounding the flap one was quite safe in entering the 
anterior chamber with the trephine. It was necessary to 
have a sharp trephine, and to keep the operation area clear 
of blood, so as to see exactly what one was doing. If the 
disk happened to be pushed into the chamber, it should be 
left alone, as it was aseptic tissue and would do no harm. 
Tension was low for the first few days, and then gradually 
rose. He followed some educated patients up, and eight 
months afterwards there was no detachment of retina, and 
the vision was good. Surgeons feared low tension because 
it was so often associated with detachment of retina. Cocain 
and adrenalin should be injected a few minutes before the 
operation, and then no general anesthetic was required. 
Out of 403 cases before he left, 66 had returned. Mostly 
the vision improved, pain was relieved, and the tension went 
down. The paper was discussed by the PRESIDENT, Mr. 
SYDNEY STEPHENSON, and Mr. HARRISON BUTLER, and Major 
E.iot replied. Mr. THoMSON HENDERSON read a paper on 
Anatomical and mechanical factors in accommodation. He 
said Helmholtz’s theory of the mechanism of accommodation 
implied that the elasticity of the vascular choroid was greater 
than that of the non-vascular lens and therefore in accommo- 
dation the ciliary muscle, acting as a tensor choroidez, turned 
the balance in favor of the lens. Mechanically this agency 
would be perfectly in order were the zonula suspended in a 
straight line from the equator of the lens to the ora serrata, 
for then it would be true the elastic traction of the choroid 
would be transmitted direct and unimpeded to the lens, aad 
vice-versa. As it was, however the zonula did not run in a 
straight line, but as it passed from the lens backward toward 
the orbiculus ciliaris it presented a curve along its attachment 
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to the ciliary body. This obvious though unappreciated 
fact was the point round which centred the whole question 
of the principles involved in accommodation. In considering 
these principles the fact had been overlooked that a curve or 
bend ina non-rigid structure,bearing a strain could only exist 
so long as the point of curvature was supported and the support 
so given took a share in sustaining the strain. Now the zonula 
was attached at its point of curvature to the ciliary body and 
therefore the ciliary muscle—the structure responsible for 
the bulk of the ciliary body—must assist in supporting the 
zonular curve. The author’s views of the mechanism of 
accommodation was that although in accommodation the 
lens was released from tension, yet this result was not brought 
about by a dragging forward of the choroid, but by a descent 
of the zonular curve by which the ciliary muscle alone, and 
not the choroid, sustained the full weight of the elastic trac- 
tion of the lens. Each of the three anatomical divisions of the 
ciliary muscle had a specific réle. The circular fibres acted as 
a sphincter ciliaris, having as opponent the radiating fas- 
ciculi. These latter, from their position, supported the zonular 
curve, and therefore operated as a tensor zonule. The 
longitudinal fibres terminated in the stroma of the supra- 
choroidea and orbiculus ciliaris, and acted as a sustentacu- 
lum zonulz to the distal extremity of the zonule. In positive 
accommodation the zonular curve was lowered by contrac- 
tion of the sphincter ciliaris (circular fibres) associated with 
simultaneous relaxation of the tensor zonule (radiating 
fibres), while in negative accommodation, the now relaxed 
tensor contracted and raised the zonular curve and the sphinc- 
ter relaxed. The sustentaculum zonule (longitudinal fibres) 
played throughout a purely passive part as it merely supported 
the orbicularis, and thus prevented any strain being trans- 
mitted to either choroid or retina. 


REPORT OF THE TRANSACTIONS OF THE SECTION 
ON OPHTHALMOLOGY OF THE NEW YORK 
ACADEMY OF MEDICINE. 


By EDWARD B. COBURN, M.D., SECRETARY. 


MEETING OF APRIL 17, IQIf. 


Dr. W. P. EAGLETON presented a case of injury to the eye 
and asked for a diagnosis. The boy was seen by him for the 
first time to-day. About two months ago he was hit in the 
eye with a fork and the eye became inflamed and remained 
so for nearly 2 month. Since then it had been fairly quies- 
cent. The anterior chamber was shallow and the position 
of the iris was occupied by a pinkish, granular mass. The 
tension of the eye was diminished. It looked as if it were a 
tuberculous mass composed of small granulations in the an- 
terior chamber covered with fine blood-vessels. There was 
some bulging of the cornea and a hole above the iris. 

Dr. E. B. CoBurn asked if the temperature and tuberculin 
reaction had been taken. 

Dr. E. L. OATMAN said that in case of injury with exudation 
granulations are often present. 

Dr. H. H. Tyson also briefly discussed the case. 

Dr. H. H. Tyson presented a case of double lenticonus(?). 
The patient had applied at the Vanderbilt Clinic for glasses. 
Vision R z$s and L z§_ and with a stenopaic slit was R 4% 
and L #§. Ophthalmoscopically the lenses presented the 
appearance of lenticonus with posterior polar opacities. 

Dr. O. SCHIRMER discussed the case and said he had extracted 
about two dozen in the last few years. He had examined 
the refractive index. The periphery of the lens has the usual 
refractive index and the central part has a much higher index 
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of refraction. It develops chiefly in adults and grows slowly 
until at last cataract supervenes. In some cases there is 
15 D difference in the opacity of the peripheric portions of 
the lens and the nucleus. As a matter of fact no opacity is 
actually present, and the appearance is due solely to the 
difference in the refractive indices. In two cases he has 
examined there have been found no cataractous changes. 
There is actually no lenticonus and no bulging of the posterior 
surface. There is just this anomaly of the nucleus. He would 
extract the lens only in case the patient was unable to work. 
He prefers Foerster’s method of massage orsome ther method 
of maturation. 

Dr. E. B. CoBuRN asked why the vision should be so im- 
paired if there was only a hard nucleus. 

Dr. Tyson said the vision in the right eye was not improved, 
but the vision in the left eye was considerably improved with 
a stenopaic slit. 

Dr. SCHIRMER explained further that in cataracta nigra 
there is no actual cataract, but the vision becomes considera- 
bly diminished. In this case he was quite certain there were 
no central opacities, as he had been able to see through the 
nucleus by looking from different positions. 

Dr. CoBuRN said there were a few lenticular opacities in 
the peripheric portions of the lens, besides some vitreous 
opacities. 

Dr. N. L. Witson presented a case of argyrosis. The 
patient had been using a 2% solution of ichthargan for a 
conjunctival disease, which had been prescribed for him in 
July, 1907. Of his own volition he had continued the use of 
the drug and now the palpebral conjunctiva was deeply 
stained and the bulbar conjunctiva up toa point on a level 
with the place where the lower lid was applied to the eyeball. 
Ichthargan is a preparation of silver and ichthyol. It was 
thought that perhaps the presence of the ichthyol might have 
some influence in causing the penetration of the silver and its 
consequent blackening. 

Dr. E. L. OATMAN iead the paper of the evening describing 
an affection which he termed maculo-cerebral degeneration 
(familial). The paper was illustrated by colored lantern 
slides finely executed. The disease consists of a degenerative 
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process in the retinal macula frequently associated with a 
degenerative process in the brain. Two types appear: first, 
the maculo-cerebral; and second, the macular. In the maculo- 
cerebral type both brain and retina are affected. The patient 
appears perfectly normal until the period of second dentition, 
at which time vision and intellect fail. Both eyes are affected. 
There is atrophy and pigmentation of the retina in the macu- 
lar region, blanching of the optic nerve, and narrowing of the 
retinal vessels. Visual disturbances consist of central scotoma 
for red and green, failure of central vision, and sometimes 
nyctalopia. In the last stages the scotoma becomes absolute 
and central perception of light is lost. Apparently, the 
peripheral field remains normal for form and colors. The 
degeneration proceeds rapidly for two or three years, after 
which it extends more slowly. No case has become completely 
blind, but some have become abject imbeciles. Many are 
epileptics. 

The macular type presents the characteristic retinal de- 
generation, but the intellect is not noticeably affected. It 
develops later in life than the cerebral type, i.e., at the age of 
puberty. 

In both types of the disease the patients have been reported 
otherwise in good health. Probably the disease does not 
cause death. The disease appears to be familial, 7.e., it is 
confined to one or more members of a single childship and has 
not been demonstrated among ancestors or descendants. No 
case has been reported among Hebrews. In 1907 Dr. Oatman 
presented two cases before the Ophthalmological Section of 
the New York Academy of Medicine. These cases have been 
under observation and at the present time they are decided 
imbeciles. They have absolute scotoma but their peripheral 
fields appear normal. 

This disease is sharply differentiated from hereditary 
macular anomaly, retinitis pigmentosa, amaurotic family 
idiocy, central chorio-retinitis, and certain unclassified cases. 

Reports of twenty cases from ten childships were abstracted 
and presented. 

Dr. W. M. LEszynsky said there was an antithesis between 
these cases and those of amaurotic family idiocy. All may 
be classified as familial diseases, as also certain diseases of the 
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nervous system. There is a lack of development. The 
etiology is not understood. As the eye is so sensitive it may 
show signs before any brain lesions are demonstrable. Con- 
siderable change in the brain is necessary to cause symptoms. 
It is far easier to study the changes in the eye. It presents a 
large field for study. 

Dr. OATMAN concluded and said that the identity of the 
brain and macular cases is undoubted and their progress is 
the same. Whether they are due to the same causes must be 
left to future investigation. 


SYSTEMATIC REPORT ON THE PROGRESS OF OPH- 
THALMOLOGY IN THE FIRST AND SECOND 
QUARTERS OF THE YEAR 1og1o0. 


By Dr. G. ABELsporFF, in Berlin; Prof. St. BERNHEIMER, in Innsbruck; 
Dr. O. Brecut, Prof. R. GrEEFF, Prof. C. HorstMann, and Dr. R. 
SCHWEIGGER, in Berlin; with the assistance of Prof. A. ALLING, 
New Haven; Prof. E. Bercer, Paris; Prof. CrrincIoNne, Genoa; 
Dr. Datén, Stockholm; Prof. HirscHmann, Charcow; Dr. J. Jitra, 
Amsterdam; Mr. C. DEVEREUX MARSHALL, London; Dr. H. MEvEr, 
Brandenburg; Dr. P. von MittetstApt, Metz; Dr. H. Scuutz, 

Berlin; Prof. DA Gama P1nT0, Lisbon; and others. 


Edited and Translated by Dr. Matra1as LANCKTON FosTER. 
(Continued from page 468.) 


XIV.—IRIS Continued. (Reviewed by Dr. NICOLAI, of Berlin.) 


KLEIN (133, Inversion of the iris) saw in a blind, idiotic 
child together with other congenital defects, such as microph- 
thalmos and cataract, an inverted iris which formed a channel 
open in front about the abnormally deep anterior chamber and 
appeared to be closed behind by the chalky, shrunken lens 
which was partly adherent to the iris. He considers that 
these were all traces of a bilateral intra-uterine inflammation. 

SNYDACKER (134, Absence of iritis and choroiditis among 
syphilitics who have become tabetic) found that among 61 
cases of tabes, mostly with definite or suspected histories 
of syphilis, none showed any evidence of syphilis in the eyes. 
He has never known a syphilitic suffering from iritis or cho- 
roiditis to develop tabes. A study of the literature showed 
that in 3622 cases of eye diseases due to syphilis when paresis 
is present the optic nerve is much more often involved than 
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the uvea. He considers this due to the action of antibodies,. 
which are more abundant when the secondary symptoms have 
been only slightly developed. On the contrary when the 
secondary symptoms are marked antibodies are less abundant. 
Absence of efficient treatment and the abundance of antibodies 
means the escape of the uvea but later risk to the brain and 
cord. 

SCHIRMER (135, Hypotony a constant symptom of inflamma: 
tion of the ciliary body) has determined by measurements 
that hypotony is a positive symptom of acute and chronic 
cyclitis, but it is not possible to detect such fluctuations of 
tension with the finger. Serous cyclitis seems to be an ex- 
ception because the diminution in tension is more than com- 
pensated for by other factors. The cause of the diminution 
of tension seems to be due to the aqueous which is secreted 
in less quantities and is albuminous. This indicates a func- 
tional disturbance of the ciliary body. Inflammatory hyper- 
emia is an associated cause. 


XV.—PUPILS. (Reviewed by HUMMELSHEIM.) 


136. MarGuLies, Max. Anomalies of the pupils in alcoholics. Arch. f. 
Psychiatr. und Nervenkrankh., Bd. 47, p. 1. 


137. Fopor,G. Unequal reaction of the pupils to light an early symp- 
tom of pulmonary tuberculosis. Wiener med. Wochensch., No. 11, 1910. 

138. STEPHENSON, SYDNEY. A case of post-diphtheritic paresis of 
accommodation, with an unusual pupillary symptom. Ophthalmoscope. 


MARGULIEsS (136, Anomalies of the pupils in alcoholics) 
finds that the transitory pupillary disturbances of alcoholics 
are associated very often with epileptic attacks, ascribes 
them to a toxic irritation of the cortex, and suggests that 
perhaps the preference exhibited for the cortical pupillary 
centres is characteristic of alcoholic epilepsy. 

According to Fopor (137, Unequal reaction of the pupils 
to light an early symptom of pulmonary tuberculosis) mydri- 
asis or a slow reaction of the pupils can be demonstrated in 
monolateral pulmonary tuberculosis as well as pleuritis, 
tumors, and aneurysms. The reaction is detected in diffuse, 
dull illumination as soon as the eyes are uncovered after 
they have been covered for some time. 

STEPHENSON (138, A case of post-diphtheritic paresis of 
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accommodation, with an unusual pupillary symptom). Post- 
diphtheritic paralysis of the near vision reflex is a rare compli- 
cation. It is not mentioned by either Kries or Bach, who 
write about the pupil reflexes. Dr. Tooth has published a 
case and so has Lohmann but Stephenson can find no other 
examples in literature. The author’s case was a boy aged 9 
who had had an “ulcerated throat.” When he returned to 
school he could not read. A swab was negative so no anti- 
toxin had been given. Stephenson found complete paralysis 
of accommodation. The pupils reacted to light but there 
was no near vision reflex. Pupils measured 3.5mm on a dull 
afternoon. Recovery was complete. 


T. HARRISON BUTLER. 


Sections XVI.-XIX. Reviewed by Dr. NICOLAI, Berlin. 
XVI.—CHOROID. 
139. WEEKERS, L., and Moucuet, R. Tubular sarcoma of the cho- 
roid. Archives d’Ophtalmologie, xxx., p. 218. 


140. ALEXANDER, E. W. Congenital absence of the choroid with 
retinitis pigmentosa, and report of a case. Ophthalmology, April, 1910. 


WEEKERS AND MOUuCHET (139, Tubular sarcoma of the cho- 
roid) describe the histological findings in a case of sarcoma 
of the choroid. The remarkable part was the tubular 
nature of the tumor which was due to the arrangement of 
the cells about the vessels principally met with in glioma. 
They consider this to be a confirmation of the theory that 
glioma is a sarcoma arising from the mesoderm cells of the 
retina. In the majority of cases probably glioma is only a 
variety of sarcoma. 

ALEXANDER’s (140, Congenital absence of the choroid 
with retinitis pigmentosa, and report of a case) patient was a 
man 31 years old whose past history, aside from measles, was 
negative and whose habits and family history were good. 
There was slowly progressive night blindness but fair vision. 
The choroid was absent except in the macular region and in 
spots of the periphery. Retinal vessels were slightly smaller 
than normal. The pigment was mostly round and irregularly 
granular and anterior to the vessels. The author considers 
that there was congenital absence of most of the choroid 
with degeneration of what had formed, from the fact that 
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there were no large patches of pigment and that there were 
good-sized blood-vessels and nearly normal optic nerves. 
The same condition was present in other members of the 
family. BLAKE. 


XVII.—VITREOUS. 


141. Wo.rrum, M. Is the constant occurrence of the vitreous canal 
an artificial product, or a preformed structure? Arch. f. Ophthalmol., 
Ixxiii., 1, p. 213. 


Wo rerum (141, Is the constant occurrence of the vitreous 
canal an artificial product, or a preformed structure?) main- 
tains that a constant occurrence of the vitreous canal is not 
susceptible of exact demonstration. 


XVIII.—GLAUCOMA. 


142. Exxtiot, Mayor. A preliminary note on a new operative proce- 
dure for the establishment of a filtering cicatrix in the treatment of glau- 
coma. Ophthalmoscope, Dec., 1909. 


143. Haas,O. Diagnosis and treatment of glaucoma. Deutsche med. 
Wochenschrift, No. 1, 1910. 


144. STEmnpoRFF,K. Cyclodialysis. Berl. Klin. Wochens., 1910, No. 15. 
145. Exscunic. Cyclodialysis. Eighty-first Meeting of the German 
Naturalists and Physicians, Salzburg, Sept. 19-25, 1909. 


Major EL.iot (142, A preliminary note on a new opera- 
tive procedure for the establishment of a filtering cicatrix 
in the treatment of glaucoma) in this paper describes an 
operation for trephining the sclera to secure a filtering cica- 
trix. A triangular flap of conjunctiva is dissected off, its 
base being formed by the limbus. The conjunctiva is freed 
with scissors right up to the actual corneal margin, and the 
sclera at this spot laid bare and carefully cleaned. A hole 
is now trephined, generally with a 2mm trephine, close up to 
the corneo-scleral margin, an aperture resulting which enters 
the anterior chamber. The trephine disk may be left in situ 
or removed. The flap of conjunctiva is now sutured back 
into its original place. It is essential to ‘‘hug the limbus,” 
otherwise the opening will infringe upon the ciliary body and 
open the suprachoroidal space. If now any attempt be 
made to excise the bulging uveal coat vitreous will be lost. 
An iridectomy may be combined with the trephining. Elliot 
describes the operation as exceedingly simple, in his own words 
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“operative skill can scarcely be said to be required.” Asa 
matter of fact the operation is by no means easy, the chief 
difficulty being to get a trephine which will cut. It is ex- 
ceedingly unwise to commence the operation without a pair 
of good pointed scissors and suitable forceps, for it is often 
necessary to ‘‘grub” the disk out with these implements. 
As Elliot says the operation gives a good filtering cicatrix 
and appears to be devoid of danger. 

Elliot describes this operation as his own, but unfortunately 
Freeland Fergus communicates an article to the February 
number of the Ophthalmoscope in which he shows that he 
had performed the operation in January, 1909, repeated it, 
and communicated the procedure to Professor Lagrange. 
Later a cyclodialysis was added to the simple operation. 
Freeland Fergus demonstrated the operation at the Oxford 
Congress in July, 1909, and described it at the meeting of 
the British Medical Association in Belfast. 

In a letter in the Ophthalmoscope for April Major Elliot 
admits that Fergus had antedated his discovery, but explains 
that his was a perfectly independent invention. 

The operation must therefore be called the Freeland 
Fergus operation. 

In his second paper Major Elliot describes cases in which 
he found well marked filtering cicatrices after iridectomies 
and extractions. Thomson Henderson has stated that such 
cicatrices cannot and do not occur. Elliot advances these 
examples as proof that they can and do. 

T. HARRISON BUTLER. 

Haas (143, Diagnosis and treatment of glaucoma) describes 
the varieties of glaucoma and the theories of its origin. In 
spite of all science and the advance that has been made the 
ophthalmologist still has a long work before him to make 
clear all the peculiarities of this dangerous disease. The 
history, general symptoms, method of examination, peculiar- 
ities of the visual field, and the condition of the fundus are 
all to be taken into account in the diagnosis. He does not 
recognise the existence of an atrophy with excavation without 
increase of tension. In the differential diagnosis parenchy- 
matous keratitis and iritis are mentioned; it is important 
not to use atropin or cocain unless glaucoma can be excluded. 
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Together with general regulation of the diet, the treatment 
should be operative. Iridectomy and sclerotomy are men- 
tioned. Lagrange’s and Heine’s operations need to be tested 
further. Under medicaments he urges the constant use of 
pilocarpin, which always does good. Medical oversight is 
absolutely necessary. 

STEINDORFF (144, Cyclodialysis) concludes that in spite 
of theoretical objections the good clinical results cannot be 
denied. The operation is not a sovereign remedy, but a 
useful procedure applicable to many cases in which iridectomy 
is difficult or contraindicated. 

ELscHniG (145, Cyclodialysis) has performed this operation 
109 times and obtained fairly good results. He recommends 
it in simple and fresh inflammatory glaucoma. 


XIX.—SYMPATHETIC OPHTHALMIA. 


146. Rowan, J. A case of sympathetic irritation followed by neuritis 
a year after enucleation, together with some observations on enlargement 
of the blind spot. Ophthalmoscope, Jan., 1910. 

147. Roy, Dunsar. Some clinical observations on sympathetic 
ophthalmitis. Ophthalmology, Jan., 1910. 

148. GrrFrorp, H. On the treatment of sympathetic ophthalmia by 


large doses of salicylate of sodium, aspirin, or other salicylic compounds. 
Ophthalmoscope, April,. 1910. 


149. Friepis, Geo. Report of recovery from chronic sympathetic 
ophthalmia with normal vision. Ophthalmic Record, April, 1910. 

150. TROELL, A. Two cases of sympathetic ophthalmia with unusual 
etiology. Mitteil. a. d. Augenklin. der Carol. med. chir. Institutes, 
Stockholm, 1909, Heft 10, p. 25. 

Rowan (146, A case of sympathetic irritation followed by 
neuritis a year after enucleation, together with some observa- 
tions on enlargement of the blind spot). In this case there 
had been a blow upon the left eye eight years previously. 
When she was now seen there was the scar of an old wound 
on the left eye. An iridectomy had been performed two 
years previously. V=fingers at 1 metre. Blind spot spindle 
shaped. There were symptoms of sympathetic irritation of 
the right eye. The exciting eye was enucleated. A year 
later after watching a cinematograph show slight optic 
neuritis developed. The joint author, Dr. Sutherland, gives 
an account of his observations upon the size and shape of the 
blind spot. T. HARRISON BUTLER. 
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Roy (147, Some clinical observations on sympathetic 
ophthalmitis) from a study of three cases inclines to the 
general opinion that it is useless to enucleate an injured eye if 
sympathetic inflammation is established in the other. He 
further discourages conservatism in cases where the injured 
eye is one which may produce sympathy. The pathological 
report upon an eye which was enucleated because it produced 
sympathetic irritation showed neither focal accumulations of 
lymphocytes or unusual proliferation of epithelioid cells but 
rather a predominance of polymorphonuclear leucocytes. 
Another eye on the contrary which had produced sympathetic 
inflammation showed lymphocytes and epithelioid cells 
with no evidence of exudative inflammation. These obser- 
vations confirm the well-known views of Fuchs on the subject. 

ALLING. 

GIFFORD (148, On the treatment of sympathetic ophthalmia 
by large doses of salicylate of sodium, aspirin, or other salicylic 
compounds). The doses used must be large, one grain for 
every pound the patient weighs. This amount can generally 
be given for from 4 to 7 days if the patient lies quietly in bed. 
The author generally gives 30 grains in two drachms of brandy 
and half a glassful of water five times a day. Everything 
depends upon giving enough. Most cases will show no im- 
provement on 120 grains a day but rapidly improve with 200. 
The author using this method in 16 cases has had 15 good 
results. T. HARRISON BUTLER. 

FRIEBIs’ (149, Report of recovery from chronic sympathetic 
ophthalmia with normal vision) patient, aged 20, was struck 
in the left eye by a piece of steel. The wound healed quickly 
but the eye remained inflamed. Eight months after the 
injury the sound eye became inflamed and the injured member 
was enucleated. The symptoms of sympathetic inflammation 
progressed until vision was only 345. Treatment consisted 
in mercurial inunctions in the temporal region, moist hot 
compresses, sweats three times weekly, atropin and dionin 
t. i. d., and occasional blistering of the temple. Sod. Sal. was 
used and well borne. In four months vision and fields were 
normal and remained so. BLAKE. 

TROELL (150, Two cases of sympathetic ophthalmia with 
unusual etiology) saw sympathetic ophthalmia develop after 
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a hypopyon keratitis in which Saemisch’s operation had been 
performed 2} months previously. The other case was one 
in which perforation of the cornea had occurred after an 
attack of gonorrhoeal conjunctivitis, and had been followed 
by a vesicular protrusion of the cicatrix which had been per- 
forated with a Graefe knife a few weeks before the outbreak. 
HELLGREN. 


Sections XX.—XXII. Reviewed by Dr. H. MEYER, 
Brandenburg. 


XX.—RETINA AND FUNCTIONAL DISTURBANCES. 


151. LauBER. The so-called retinitis punctata albescens. Klin. 
Monat. f. Augenheilkunde, xlviii., 1, 2, p. 133- 

152. GALEZOWSKI, J. Retinitis punctata albescens of myopia. Re- 
cueil d’Ophtalmologie, xxxi., p. 369. 

153. Macitot, A. Development of the human retina. Ann. d’oculis- 
tique, cxliii., p. 241. 

154. EpRIDGE-GREEN,F.W. Color-blindness. Ophthalmoscope, May, 
IgI0. 

155. Heppurn, M. L. The choroidal blood supply of the retina. 
Royal London Ophthalmic Hospital Reports, Jan., 1910. 

156. Nace, C. S. G. Visible movement of blood in retinal vessels. 
Ophthalmology, Jan., 1910. 

157- FisHer, J. H. Retinitis circinata and its relation to other forms 
of retinitis with hemorrhages and exudates. Royal London Ophthalmic 
Hospital Reports, Jan., 1910. 

158. E.iett, E.C. A case of retinitis proliferans with pigmentation 
following hemorrhage from the bowels. Ophthalmic Record, Jan., 1910. 


After the observation of several patients in one family with 
this disease and studying other reported cases, LAUBER (151, 
The so-called retinitis punctata albescens) comes to the fol- 
lowing conclusion: The cases of the so-called retinitis punctata 
albescens may be divided into two groups: The first set of 
cases present a congenital stationary anomaly which consists 
of white points in an otherwise ophthalmoscopically normal 
fundus. There is no functional disturbance except a high 
degree of hemeralopia. He calls this group fundus albi- 
punctus cum hemeralopia congenita. The second set of 
cases present a congenital progressive disease. Beside the 
points there are present displacements and heaps of pigment, 
atrophic patches in the choroid, and retinal optic atrophy 


558 


H. Meyer. 


with thinning of the retinal vessels. These symptoms vary 
in intensity. The functional changes in addition to the 
hemeralopia consist of diminution of the central vision, 
contraction of the visual field, and disturbance of the color 
sense. This group he calls retinitis punctata albescens. 

GALEZOWSKI (152, Retinitis punctata albescens of myopia) 
observed in three myopes a retinitis punctata albescens which 
he inclines to think a special variety because of its localization 
in the zone between the ora serrata and the equatorial region, 
as well as the appearance of groups of little white spots which 
seem to be larger as they are situated farther forward and 
exhibit a disposition to a radiating arrangement. No 
functional disturbance is produced, or only a slight contraction 
of the field. 

MacitToT (153, Development of the human retina) dis- 
tinguishes three periods in the development of the retina 
in the human embryo and foetus. During the first period, 
which lasts till the second half of the second month, the retina 
is composed of epithelial cells. He distinguishes, as in the 
formation of the nervous system, in the inner layer of the 
secondary optic vesicle 8 or 10 rows of cells with long nuclei, 
which cells increase toward the membrana limitansexterna. A 
marginal layer of cells, which is already present at the end of 
the fourth week, corresponds to the first elements of the sup- 
porting fibres. The second period is that of the differentiation 
of the cells and begins between the sixth and the eighth week. 
The third period, that of the growth of the cells, begins for 
the region of the macula in the early part of the fourth month, 
for the peripheral retina in the fifth month. For details 
the original must be read. BERGER. 

EDRIDGE-GREEN (154, Color-blindness). In this paper, 
which was read on Feb. 9th before the Royal Society of Arts, 
the author stated his theory of color-blindness. A ray of 
light falling upon the retina liberates the visual purple from 
the rods and a photograph is formed. The rods are only 
concerned with the formation and distribution of the visual 
purple and not with the conveyance of light impulses to the 
brain. The chemical decomposition of the purple chemically 
stimulates the cones and a visual impulse is set up. Were it 
possible for a color-blind and a normal individual to exchange 
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eyes the color-blind person would still be color-blind. The 
defect is central not peripheral. The character of the impulse 
differs according to the wave length of the light which induces 
it, but in a Daltonian the nerve cells are not sufficiently 
developed to discriminate between the character of certain 
impulses. A hyper-normal individual distinguishes seven 
distinct colors. A normal only six, indigo falling out. 
Persons are found who only perceive five, four, three, and 
two colours, and some see none. The ur-man probably had 
a monochromatic spectrum. Then a tinge of violet appeared 
at one end of the spectrum, a tinge of red at the other. These 
spread till they met in the centre, and man was dichromatic. 
The ordinary Daltonian is a ‘‘throw back”’ to this primitive 
state. Green now appeared in the centre, and the trichro- 
matic had developed. 1.5% of men are trichromatics. These 
men are as dangerous as dichromatics on the railway or at sea. 
Yellow is the fourth color to appear, then follow blue and 
orange in the order named. Tetra- and pentachromatics 
are harmless at sea and on the railway. The lecturer pointed 
out that the tests in common use by the Board of Trade and 
the railway companies are highly inefficient. Color-blind 
candidates are constantly passing and normal sighted are 
rejected. The best test is the Edridge-Green Lamp which 
in addition to three color screens has a fourth screen containing 
ground glass, ribbed glass, and neutral test glasses in various 
shades. The author’s spectrometer is a still more efficient 
instrument. At the present moment (Jan., 1911) several 
English railway companies have adopted this lamp, and the 
Royal Navy have given it a trial. A Commission is sitting 
at the Board of Trade but, as it consists chiefly of physicists 
and ‘‘Holmgrenites,’’ and Edridge-Green has been excluded 
from it, and even refused permission to demonstrate men who 
though dangerously color-blind can easily pass the wool test, 
its findings will have no weight with ophthalmic surgeons, in 
fact the Commission is already discredited. 
T. HARRISON BUTLER. 

HEPBURN (155, The choroidal blood supply of the retina). 
The title of this paper would suggest that it embodies the 
fruits of a minute anatomical research. The results have, 
however, emanated not from the laboratory but from the 
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polyclinic, the instruments used have not been the scalpel 
and the microscope but the perimeter. Hepburn has sug- 
gested certain peculiarities of the ocular blood supply which 
might account for the various scotomata he has discovered in 
cases of retinitis pigmentosa and kindred diseases. He con- 
cludes that: (1) The posterior layers of the retina are supplied 
entirely by the posterior ciliary arteries. (2) The posterior 
ciliary arteries distribute their blood in three main sections. 
(3) These supply (a) the macular region, (b) the mid-periphery, 
(c) the extreme periphery. Each is distinct from the other, 
constituting a series of terminal systems and showing varying 
degrees of susceptibility to disease. (4) The division into these 
areas is arbitrary, there is no accurate line of demarkation. 
(5) Each main area is subdivided into several regions which 
show the same characteristics as the main area and exhibit 
a similar variation in susceptibility to disease. There are 
other conclusions which can be read in the original paper. 
It would be interesting were the author to follow his views to 
their logical conclusion, and prove them by histological 
investigation. T. HARRISON BUTLER. 
NAGEL (156, Visible movement of blood in retinal vessels) 
observed a man 29 years of age with aneurysm of the aorta. 
The right eye was blind with ascending optic atrophy, but 
vessels normal in size. The left eye showed in one vein a 
slow interrupted centripetal stream, the blood being di- 
vided into segments. The explanation of this phenomenon 
which has been offered by Reimer is that in the slowed 
current the red corpuscles are separated from the plasma 
into short cylinders by a process of agglutination. The 
circulation of the upper part of the body in the case related 
was interfered with as evidenced by absence of the pulse in 
the arteries of the head and arms, by the convulsions due to 
brain anemia, and by the minus tension of theeyes. ALLING. 
FISHER (157, Retinitis circinata and its relation to other 
forms of retinitis with hemorrhages and exudates). Fisher 
had a case in which the condition of one eye was identical 
with cases described by S. Coats of retinal disease with 
massive exudation, the condition of the other suggested 
retinitis circinata. The paper seeks to collate this and other 
cases allied to circinate retinitis. Fuchs regards the spots 
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in circinate retinitis as albuminous coagula and he and Nuel 
denied that they were degenerated blood clots. Amman has 
made the only pathological examination which has been 
reported. Parsons regards the condition as degenerative 
and not inflammatory. Fuchs has seen the spots and hemor- 
rhages slowly disappear. Fisher reports another case which 
appears to support the view that the spots may disappear. 
Fisher at the end of his paper concludes that the spots are 
the result of hemorrhage in the outer reticular layer of the 
retina. T. HARRISON BUTLER. 
ELLetTT (158, A case of retinitis proliferans with pigmenta- 
tion following hemorrhage from the bowels) relates a case 
of general hemorrhages followed by oedema and hemorrhages 
in the retina in a man whose physical condition is not thor- 
oughly described. As a result a degeneration of the ganglion 
cells followed, leading to atrophy of the retina and optic 
nerve. There was an elimination of retinal pigment which 
was massed together, surrounding the optic nerve at some 
little distance from it. A lace-like formation was seen com- 
posed of connective tissue on a level with the retina but over- 
lying the vessels. The vessels were narrowed and some of 
the arteries were reduced to threads of fibrous tissue. 
ALLING. 


XXI.— OPTIC NERVE. 


159. Knapp. Acase of varixon the papilla. Zeitschriftf. Augenheilk., 
xxiii., p. 

160. Fucus. Varix on the papilla. IJbid., p. 504. 

161. Coover, C. Studjes on the etiology of papilledema (choked 
disk.) Univ. of Penn. Med. Bulletin, June, 1910. 

162. HaANseLL, H. F. A case of temporary monocular amblyopia, 
possibly due to embolus in the optic nerve. Ophthalmology, Jan., 1910. 

163. REBER, W. Toxic amblyopia of diabetic origin occurring in a 
young woman. A rare symptom of the toxemia of diabetes. Ophthalmic 
Record, March, 1910. 

164. ROENNE, HENNING. Does optic atrophy develop from a disease 
of the ganglion cells, or from the nerve fibres? Ophthalmology, April, 1910. 

165. FoucHer, A.A. Intradural glioma of the optic nerve with macro- 
scopical and microscopical findings. Ophth. Record, Jan., 1910. 

166. CLEMESHA, J. C. An example of Leber’s disease. Amer. Jour. 
of Ophthalmology, May, 1910. 

167. JunG. Relations between optic neuritis and nasal disease. 
Arch. f. Ophthalmologie, \xxiv., p. 362. 
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Knapp (159, A case of varix on the papilla) observed on both 
papillz of an elderly woman a convolution of venous loops. 
Both papilla were very red, the vision was reduced, there 
was a central scotoma, and the visual field was contracted, 
especially so on the right side. The subjective symptoms 
were headache and hemeralopia of the right eye. Knapp 
considers this a case of venous ectasiz with secondary optic 
atrophy. He is unable to explain the hemeralopia. 

In a case reported by Fucus (160, Varix on the papilla) 
after a venous thrombosis with many hemorrhages three 
corkscrew veins appeared on the papilla, the two temporal 
ones of which shortly disappeared leaving only a single thick 
vein as the communication between the upper and lower 
branches of the central vein. The cause was thought to be 
arteriosclerosis. 

CooverR (161, Studies on the etiology of papilledema— 
choked disk) experimented on dogs by introducing a foreign 
body of bone or rubber bags which could be gradually inflated 
within the cranial cavity. He found that choked disk did 
not result. He believes that clinical and laboratory observa- 
tions favor the view that both mechanical and toxic factors 
may be active as causes but that the latter is the more im- 
portant. ALLING. 

HANSELL’s (162, A case of temporary monocular amblyopia, 
possibly due to embolus in the optic nerve) patient, a woman 
of 21, was attacked with partial sudden blindness in the left 
eye two weeks before examination. The vision had not 
improved and was found reduced to #$. There were no 
pathological changes in the eyeground. Under treatment 
with Hg and KI vision improved to $$. There was a chronic 
endocarditis and the author, after considering other possi- 
bilities, thinks the above diagnosis most probable. ALLING. 

Much discussion has arisen regarding the origin of the 
symptoms of toxic amblyopia which are occasionally observed 
in cases of diabetes. The condition is apparently identical 
with that produced by tobacco-alcohol but REBER (163, Toxic 
amblyopia of diabetic origin occurring in a young woman. 
A rare symptom of the toxemia of diabetes) thinks that 
diabetes alone without the intervention of other poisons may 
be the etiological factor. He cites the case of a woman aged 
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29 with a relative central scotoma and § V. She had glyco- 
suria and slight albuminuria but no fundus changes. In 
several instances the optic nerves of patients dying of diabetes 
have been examined microscopically and a degeneration of 
the papillo-macular fibres found. ALLING. 
From a study of the fields of vision in tabetic atrophy 
ROENNE (164, Does optic atrophy in tabes develop from a 
disease of the ganglion cells, or from the nerve fibres?) has 
‘found that there is frequently a straight horizontal line on 
the nasal side bounding the field, showing that certain bundles 
of fibres are affected. An affection of the ganglion cells 
would not be so sharply circumscribed. He concludes that 
the involvement of the nerve fibres is primary and is more 
important than the degeneration of the ganglion cells. 
BLAKE. 
FoucHER (165, Intradural glioma of the optic nerve with 
macroscopical and microscopical findings) enucleated the eye 
of a child two years old exhibiting exophthalmos, increased 
tension, and papillitis passing into atrophy. Pathological 
examination proved that there had been a parenchymatous 
degeneration of the optic nerve elements and proliferation 
of the neuroglia. The nerve was twice its normal size but 
not cedematous. There was a chronic perineuritis and ob- 
literation of the intervaginal space from proliferation of the 
endothelium and round-celled infiltration. 
ALLING. 
The first member of the family described by CLEMESHA 
(166, An example of Leber’s disease) was seen when a baby 
of six months. The ophthalmoscope showed typical optic 
atrophy. Five years later another child, aged five months, 
was seen and showed the same condition. A boy of twelve 
was found upon examination to be affected but to a lesser 
degree. His mental condition was subnormal, optic disks 
pale, arteries small, periphery of fields contracted, but no 
scotomata or color-blindness. The mother showed practically 
the same condition. Four daughters of the same mother 
were normal and there were no known cases on either side of 
the parents’ families. BLAKE. 
In both of the cases reported by JuNG (167, Relations 
between optic neuritis and nasal disease) the optic neuritis 
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was bilateral and was cured by treatment of the disease in 
the accessory sinuses. Central scotoma was present on 
both sides. He urges a careful examination of the accessory 
sinuses in every case of disease of the optic nerve. 


H. Meyer. 


XXII.—INJURIES, FOREIGN BODIES, PARASITES. 


168. PAapDERSTEIN. A splinter of iron in the lens without the formation 
of cataract and its treatment. Klin. Monstabl. f. Augenh., xlviii., 1, 2, 
Pp. 105. 

169. HeEpspurN, M. L. Rupture of the lamina cribrosa. Royal 
London Ophthalmic Hospital Reports, Jan., 1910. 

170. Evans, J. J. Orbital complications of injuries of the head and 
face. Ophthalmoscope, Feb., 1910. 


171. Kuienst, J. J. Optic atrophy after contusion. Nederlandsch 
Tydschrift voor Geneeskundig. Iridie, 1910, No. 1. 


PADERSTEIN (168, A splinter of iron in the lens without 
formation of cataract and its treatment) reports a case in 
which a comparatively large piece of iron remained for six 
years in the iris and lens without causing irritation, the for- 
mation of a cataract, or any noticeable injury to the eye. Its 
forcible removal with forceps was not followed by cataract. 

HEPBURN (169, Rupture of the lamina cribrosa). Two 
fine paintings of the fundus and a chart of the field of vision 
clearly explain the condition of this patient, who struck his 
left eye against a branch of a tree. The blow was so severe 
that consciousness was lost. The vision of the injured eye 
was fingers at one metre. A similar case was described by 
Lang (Trans. Oph. Soc., vol. xxi., 1901). The case did not 
recover, in fact the scotoma got larger. 

T. HARRISON BUTLER. 

Evans (170, Orbital complications of injuries of the 
head and face). Optic atrophy is the most frequent compli- 
cation of injuries of the head and face. It is generally pri- 
mary, showing no sign of previous neuritis and little or no 
diminution in size of the retinal vessels. Generally loss of 
sight comes on at once. As a rule the atrophy is unilateral. 
Blindness may be partial or complete. Partial blindness 
may take the form of contraction in the field. In a few cases 
there is acentral scotoma. Optic neuritis was noticed in only 
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one case. In some cases the muscles are injured and strabis- 
mus is noticed. Two cases of nystagmus are included. 
T. HARRISON BUTLER. 
Kienst (171, Optic atrophy after contusion) describes 
a case of total atrophy of the optic nerve which was brought 
on by a contusion below the eye and at first presented no 
ophthalmoscopic changes. B. P. Visser. 


BOOK REVIEWS. 


X.—A System of Ophthalmic Operations. Edited and 
partly written by Casey A. Woop, M.D., C.M., D.C. In 
2 volumes, 1824 pages. Chicago, IIll., Cleveland Press, 
1911. Price, $15. 

These volumes together with the System of Ophthalmic 
Therapeutics are intended to supplement and to form a 
complete exposition of ocular therapeutics. The author has 
selected a large list of American collaborators, many of whom 
are noted for original work along the lines of their respective 
contributions. As an evidence of the broad and exhaustive 
conception of the scope of this work may be mentioned a 
chapter by Dr. A. E. Halstead on Operations on Distant 
Organs for the Relief of Eye Symptoms and a chapter by Dr. 
F. E. Brawley on Operations on the Nose and its Accessory 
Sinuses for the Relief of Eye Symptoms. The former chap- 
ter treats of operations for the relief of optic neuri is and 
choked disk, for tumors of the pituitary body, for removal 
of thyroid tumors, and for pulsating exophthalmos. Though 
operations of this character will probably not be undertaken 
by most ophthalmic surgeons, a knowledge of them should 
properly belong to the ophthalmologist, for he in many in- 
stances will have to decide on the indications for operating. 
This holds even more true for the subject in the latter chapter 
as the frequency of associated eye and nose disturbance is 
now generally accepted. Of the introductory chapters one on 
The Forensic Relations of Ophthalmic Surgery, by Dr. T. 
H. Shastid, deserves special comment. It brings information 
usually inaccessible on a subject which is of interest and 
unfortunately at times of decided importance to the ophthal- 
mic surgeon. ‘‘Every American ophthalmic surgeon,” the 
editor says in the preface, ‘‘knows only too well that every 
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time he essays an operation he invites a suit (or a threatened 
suit) for malpractice.”” In the remainder of this work the 
operations are described under the heading of the anatomical 
part involved. The most important of these are Operations 
for Enucleation and their Substitutes, by F. Allport; Opera- 
tions on the Extrinsic or Orbital Muscles, by E. Jackson; 
Injuries to the Eye, their Surgical Treatment, by H. V. War- 
demann; Operations on the Orbit, by C. A. Wood, who also 
contributes Extraction of the Senile Type of Cataract and 
Operations on the Retina; Iridectomy, Iridotomy, and Some 
Allied Operations, by A. Alt; Operative Treatment of Glau- 
coma, by W. C. Posey; The Intracapsular Extraction of Cata- 
ract, by D. W. Greene; Discission, Maturation of Cataract 
and other operations on the Lens, by P. A. Callan; Operations 
for After-Cataract, by Myles Standish; Operations on the 
Lids, by C. H. Beard and W. H. Wilder; Operations on 
the Lachrymal Apparatus, by H. F. Hansell and J. H. Bell. 
Electric Appliances and their Use in Ophthalmic Surgery, by 
E. S. Thomson, includes X-ray localization and use of the 
magnet. As previously stated the subjects are treated by 
experts in their particular field. The illustrations are good. 
This book will prove a worthy addition to the specialist’s 
library. 
A. K. 


XI.—The Refraction of the Eye. By G. HARTRIDGE, 
F.R.C.S., with 110 illustrations. Fifteenth edition. 270 
pages. Philadelphia, P. Blackiston’s Son & Co. IgII. 
Price, $1.50 net. 

Hartridge’s text-book on ‘‘Refraction” has long been so 
favorably received that it is not surprising that new editions 
are so frequently called for. The present one is the fifteenth 
and it has been carefully revised. It offers an unusually 
clear description of a subject which to the student is apt to 
prove abstruse. It surely deserves its popularity. 

A 


XII.—Arbeiten aus der Universitits Augenklinik Freiburg 
i. Br. (Director, Professor T. AXENFELD). 1906-1910. Stutt- 
gart, Hoffmannsche Buchdruckerei, 1911. 

This collection of papers represents the investigations and 
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observations recorded at Axenfeld’s Clinic in Freiburg in 
the years 1906-10. They are reprints from the Klinische 
Monatsblitter and other journals. One cannot but admire 
the enormous activity which these contributions represent. 
The science of Ophthalmology in Germany has a worthy ex- 
ponent in the Freiburg clinic. A. K. 


XIII.—Die Funktionspriifung des Auges (Functional Ex- 
amination of the Eye). By Professor A. ELSCHNIG. Second 
revised edition, with 48 illustrations. Pages, 198. Leipzig 
and Vienna, Franz Deuticke, 1911. Price, 5 marks. 
Elschnig’s short manual gives an excellent introduction to 
the functional examination of the eye. It is characterized 
by brevity, lucidity, and reveals the knowledge how to instruct 
which is possessed by the successful teacher. Though the 
subject of refraction does not perhaps receive the attention 
it deserves the motor anomalies and especially the ocular 
paralyses are treated in a masterly manner. i 


XIV.—Die Pupillenstirungen bei Geistes und Nerven- 
krankheiten (Disturbances of the Pupil in Mental and Nerv- 
ous Diseases). By Professor OscAR BUMKE, Ist assistant at 
the Psychiatric and Nerve Clinic in Freiburg i. B. Second 
revised edition. Pages, 357. Jena, Gustav Fischer, 1911. 
Price, 6.50 marks. 

So much has been added to the knowledge of the pupil in 
recent years that a new edition seemed desirable. The sub- 
ject is however far from a closed chapter; the pathology of 
reflex iridoplegia for ‘nstance is still unsolved. After a de- 
scription of the anatomy of the pupillary reflex paths, the 
physiology of the pupillary movement is described. Under 
general pathology of the iris movements are taken up cen- 
tripetal pupillary disturbances, isolated reflex iridoplegia, 
centrifugal pupillary disturbances and disturbances of the 
sympathetic innervation. Special pathology includes pu- 
pillary changes in organic diseases of the central nervous 
system, toxic nervous diseases, organic psychoses, neuroses, 
functional diseases. There is an appendix on examination 
of the pupil, and a complete bibliography. a. 
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